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The two Steel-Weld Fabricated propeller and engine 
mount sections for wind tunnels, illustrated above, and the 
parts and assemblies shown at the left, are typical of thov- 
sands of Steel-Weld Fabricated units produced and 
machined by Mahon for hundreds of manufacturers of 
processing machinery, machine tools, and other types of 
heavy mechanical equipment. Perhaps you, too, should dis- 
cuss this service with a Mahon engineer? If you require part 
or assemblies including large, heavy pieces, where time and 
pattern costs are a consideration, Steel-Weld Fabrication 
may be the answer. You can turn to Mahon with confidence 
.. + personnel and facilities are available within the Mahon 
plant to do the complete job from drawing board to finished 
machining. You will find in the Mahon organization a unique 
source with complete ultramodern fabricating, machining 
and handling facilities to cope with any type of work regard: 
less of size or weight...a source where skillful designing an¢ 
advanced fabricating technique are supplemented by 
craftsmanship which assures a smoother, finer appearing job 
embodying every advantage of Steel-Weld Fabrication. 
See Mahon’s Insert in Sweet's Product Design File, or have © 
Mahon engineer call and give you complete information 


THE R. C. MAHON COMPAN! 


DETROIT 34, MICHIGAN 


Engineers and Fabricators of Steel in Any Form for Any Purpose 


For more information, turn to Reader Service Card, Circle No. 303 
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MATERIALS SHOW ISSUE 


HOW TO REDUCE COSTS THROUGH MATERIALS 
SELECTION ; 69 


Here, in the longest single article ever to appear in 

Materials & Methods, is a selection of 135 examples showing 
how materials can be used as a means of reducing costs. 
Illustrations have been gathered from a cross-section of industry to 
prove that savings can be achieved on almost any type of product. 
Study these case histories to learn how the same principles 

can be applied in your work. 


BASIC MATERIALS EXPOSITION PROGRAM AND 
DIRECTORY 117 


This special feature is the only complete program and directory 
of both the Materials Show and the Basic Materials Conference. 
It lists all exhibitors and their booth locations. Also featured 
in the directory are detailed descriptions of the exhibits. 

All details of the Conference sessions are included to provide 

a concise guide for your use at both the Show and Conference. 
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Rolock makes 
this Dump Bottom Basket... 
Built to live 


in a heat treating casket. 


Though its days are white hot 
And more corrosive than not, f 


[t always gives 


cca, 


more than they ask itl 


...it’s wrought Inconel 


How much can you ask of wrought Inconel® in high _ the cycle is repeated, yet the basket must retain its 
temperature applications? rapid dumping action. 


, , : ae Wrought Inconel has the strength, and the heat 
You get a hint of the design possibilities of Inconel 


, and corrosion resistance, to take all this easily. In 
from this dump bottom furnace basket made by 


~ ; addition, Inconel is easily fabricated and welded 
Rolock, Inc., Fairfield, Conn. ‘ . 


by familiar processes. 


It’s designed to quench large loads of small parts To help you take full advantage of the possibili- 
quickly and uniformly. Weighing only 157 pounds, _ ties of Inconel in high temperature service, Inco has 
it must handle 1200 pounds of work. prepared a helpful high temperature work sheet. 


Write for a copy, today. 
When used, the basket is dropped, fully loaded, 
THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street New York 5, N. Y. 


into a pit-type furnace. There it remains in 1725°F. 
carburizing or 1000°F. nitriding atmospheres. Then 


it’s quickly removed and dumped. Time after time, Inconel... for long life at high temperatures 


aft, 





Inco Nickel Alloys 


For more information, turn to Reader Service Card, Circle No. 510 
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eat 
In FINISH FOR 
led LURIUM 
yi li- 
has 
eet. 
NC. ANOTHER POWDER 
N. Y. COMPACTING METHOD 
THODS Miy, 1954 


Leading of steels to increase machinability has now been 
extended from the carbon steels to an alloy grade. Anneated 
AISI 4140 chromium-molybdenum steel, with 0.15 to 0.35% lead, 
can be machined at the same speeds and feeds recommended for 
C-1117. The lead addition is claimed to be without deleteri- 
ous effect on mechanical properties. (More details in next 
month's issue.) 











Copolymers of silicone and oil-modified phenolic resins 
have been developed to supplement conventional phenolic res- 
ins in protective coatings where added resistance to heat, 
weathering, moisture and chemicals is desired. Although the 
resins contain up to 50% silicone, varnishes based on them 
are claimed to be identical in appearance and application to 
Standard phenolic varnishes. Water and chemical resistance 
of the new films is claimed to surpass that of comparable 
Silicone alkyds. The resins are available only in laboratory 
quantities at present. 

















19-9DL, a predominantly austenitic stainless steel widely 
used in jet engines, experimental aircraft and gas turbines, 
is now commercially available in seamless tube for the first 
time. The tubing is being produced by the hot steel extru- 
Sion process. 














A German-developed electrochemical process claimed to give 
a brilliant surface finish on parts made of Lurium is being 
licensed to various finishing plants in this country. Luriunm, 




















the trade name for high-purity (99.99%) aluminum, was intro- 
duced in the United States last year. 


The plastic properties of lead can be utilized to advan- 
tage in powder metallurgy, according to a paper presented in 
Germany. The paper described the production of a tungsten 
cylinder. Tungsten powder is packed between a lead core and 
an external lead tube. The ends of the tube are sealed and 
the whole assembiy subjected to high hydraulic pressure. The 
tungsten cylinder is freed by melting out the lead and it is 
then ready for sintering. 

(Continued on page 4) 
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GLASS=-PLASTIC 
DEVELOPMENTS 


NEW FLUX FOR 
SOLDERING ALUMINUM 


BORON POLYMERS 


LATEST IN 
STEELMAKING 


MAGNESIUM SHEET 
FROM POWDER 


Pre-impregnated material for reinforced plastic molding 
which utilizes a new concept of glass fiber orientation 15 
now being’ evaluated by parts of the aircraft industry. The 
glass is neither cloth nor mat but is made by superimposing 
a number of warps in a staggered pattern. This construction 
is claimed to lower cost, increase strength in many cases, and 
allow the glass to assume more readily the contour of surfaces 
having double curvature .. . Rotor blades of phenolic-glass 
reinforced plastic have passed what may be regarded as a major 
test, though only the first of many to come. Slightly over 
4 in. in length, the turbojet compressor blades ran at rated 
Speed in the third rotor stage for 100 hr at about 300 F. Die- 
cast aluminum dovetail roots were used . . . Glass cloth 
woven from roving instead of yarn and sized with any one of a 
variety of high-quality glass finishes is now commercially 
available. Fibers having finishes compatible with laminating 
resins cannot be twisted into yarn; however, they can be used 
as roving. This saves the molder or pre-impregnator the ex- 
pense of burning off incompatible sizings and applying new 
ones. The new cloth is claimed to be stronger, more wettable 
and cheaper than conventional cloth. 


















































A new soldering flux for aluminum has been developed. It 
reacts with aluminum oxide and with the underlying aluminun, 
depositing metallic tin on the aluminum surface and forming 
aluminum chloride which volatilizes and leaves no corrosive 
residue. The tin temporarily prevents new oxide formation and 
alloys readily with both aluminum and zinc-base solders. 





A promising series of boron-containing polymers is reported 
under development. Interest is attributable primarily to the 
plentiful and cheap raw material (borax) and to outstanding 
heat resistance obtained in laboratory tests. The high heat 
resistance was obtained by incorporating phosphorus. By using 
diborane and ammonia with the boron it is possible to get a 
material structurally similar to polyethylene. 














Iwo recent developments in steelmaking: One company is blow- 
ing argon gas through molten steel in order to remove soluble 
gases. Improved mechanical properties are reported. ... An= 
other organization is investigating the control of ingot grain 
Size by imposition of low frequency vibrations during solidi- 
fication. 











High-strength magnesium sheet can be made by rolling powder 
extrusions of alloys containing zinc, zirconium and aluminum. 


Newly developed hot rolling techniques have produced ZK60 sheet, 


with corrosion resistance equal to that of billet material. 
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Another new development using 
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Pierceway Jr. is manufactured by Pierceway Division of Clifton Conduit Co. 
‘ Lennessee), Inc., 1278 Orgill Ave., Memphis, Tennessee. B. F. Goodrich 


Chemical Company supplies only the Geon plastic. 





More electrical outlets?... 4// you need is a hammer! 


Handy String of 6 Duplex Outlets Made from Geon Materials 


OU hear this complaint often— 

there aren’t enough outlets to 
take care of electrical appliances, 
power tools or lighting. Pierceway 
Jr., a 6-foot string of duplex outlets 
with copper conductors enclosed in 
a Geon polyvinyl plastic duct strip, 
does the job. 

Pierceway Jr. comes in one pack- 
age ready to install. All you need is a 
hammer and you're in business. For 
when you tack the Geon duct strip to 
wall, baseboard, workbench or beam, 
you have new outlets that are shock- 








CHEMICAL 
PROGRESS 
weer-marnrze //fl fl 


proof, fire-resistant and durable. 


The manufacturer of Pierceway Jr. 
knew the versatile qualities of Geon 
polyvinyl plastic were right for the 
job. Geon has excellent electrical and 
physical properties—high dielectric 
strength, resistance to abrasion, does 
not become hard or brittle, resists 
oil, grease and many chemicals. 


The many advantages of Geon ma- 
terials may point up an idea for you 
to improve or develop a product— 
expand markets or open new ones. 
We'll help you select the Geon mate- 


rial best suited to your requirements. 
For technical information, please 
write Dept. GN-5, B. F. Goodrich 
Chemical-Company, Rose Building, 
Cleveland 15, Ohio. Cable address: 
Goodchemco. In Canada: Kitchener, 
Ontario. 





GEON RESINS ¢ GOOD-RITE PLASTICIZERS. . . the ideal team to make products easier, better and more saleable. 
GEON polyvinyl materials e HYCAR American rubber ¢ GOOD-RITE chemicals and plasticizers e HARMON colors 


For more information, turn to Reader Service Card, Circle No. 315 
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Plastic drawing die for metal forming gets finishing touches by hand sand- 


papering. 


Chrysler Corp. 


Plastic Dies Cut 
Tooling Costs 


In Detroit, they're making metal 
auto bodies with plastic dies, plastic 
bodies with metal dies, metal bodies 
with metal dies, and plastic bodies 
with wooden dies. It all boils down 
to how many bodies you want by 
when. At least that’s what the en- 
gineers hope it will boil down to 
soon. 

General Motors is gambling its 
prestige sports car, the Corvette, on 
the theory that plastic bodies will 
pay off at production volume of 
about 15,000 per year or less. Even 
using matched metal dies, a higher 
production rate than this looks im- 
practical, yet equivalent tooling cost 
for metal bodies would set the com- 
pany back upwards of $41/, million. 

Chrysler Corp. is pushing its de- 
velopments in plastic dies for metal 
bodies rather than embarking on the 
more risky road of plastic automo- 
biles. The corporation recently an- 
nounced that it was making limited 
runs of truck body parts on presses 
equipped with large plastic drawing 
dies, compounded of a mixture of 
epoxy and other resins. The Chrysler 
plastic dies reportedly will withstand 


pressures up to 20,000 psi, and are 
quite easy to repair with a patching 
compound if they are chipped or 
permanently dented. Chrysler won't 
say how long the dies will last, 
(perhaps because they don’t yet know 
for sure) but they do state that the 
cost of experimental plastic dies is 
30% less than equivalent metal dies, 
and predict that cost savings of 70% 
will be attained in the near future. 

Ford Motor Co. leans toward 
phenolic resin base dies for metal 
forming. One Ford reinforced phe- 
nolic die has run over 50,000 cycles 
with only three breakdowns, which 
were quite simply remedied by patch- 
ing the plastic die. 

General Motors’ Fisher body plant 
is reportedly considering epoxy- phe- 
nolic dies for both truck bodies and 
short run models of high priced pas- 
senger cars. 

At present it doesn’t look as if 
plastic dies or plastic bodies will ever 
seriously enter the mass production 
automobile field in terms of annual 
production in the millions. The fast 
cycle and low material cost of metal 
bodies from metal dies is still a long 





way out front in any cost race. That 
is not to say, however, that the big 
automobile companies will not take 
advantage of the new materials in 
instances where they stand to save 
money. Fisher body does not turn 
out very many Cadillac limousines 
compared to the number of Chevrolet 
2-doors that roll off the lines, and 
plastic dies may be just the ticket 
for some of the large size, short run 
limousine parts. The same applies to 
special-order busses and __ trucks 
turned out in low quantity—buyers 
soon may be able to get virtual custom 
treatment if their orders are sizeable. 

Plastic body production will prob- 
ably stay limited to the sport and 
custom car field and the production 
of experimental models put out to 
test public reaction to design innova- 
tions. The slow cycle and large-amount 
of space required for plastic produc- 
tion will limit it to a small portion 
of Detroit's total for many years to 
come, barring some totally unforseen 
and rev olutionary technical innovation 
in material or processing. 





Gray Iron Castings 
Contest Open 

The Gray Iron Founders So- 
ciety has launched its 1954 
Gray Iron Castings Redesign 
Contest. This annual contest, 
now in its fifth year, offers cash 
awards of $500, $250, and 
$100 for the first three 
winners. 

The purpose of the contest 
is to encourage more extensive 
use of gray iron in products 
formerly manufactured by com- 
petitive processes. Prize win- 
ning entries are used by the 
society as authentic case his- 
tories in its advertising series, 
which stresses the performance 
of gray iron as an engineering 
material. 

No advance registration is 
required to enter the contest. 
Entries must be submitted by 
June 1, 1954 to the head- 
quarters office, National City 
East Sixth Building, Cleveland, 
Ohio. Awards will be made in 
November. 

The contest is open to all 
persons engaged in the metal 
working trades, and entries 
may be sponsored jointly by 
two or more individuals. 
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Jet engine exhaust cone formed from AMS.-5510 stainless 
steel is shown with blank. Note unwarped condition of unused 


portion of blank at base of cone. 


Roll forming lathe in process of shaping a stainless steel 
cone over large mandrel. Flange can be left at base of cone, 


or full cone run off circular blanks. 


Roll Forming Process 


Shapes Tough Metals 


A new metal forming process, 
christened “Floturning’ by the Ohio 
lathe manufacturing firm of Lodge 
and Shipley, promises to fill several 
gaps between spinning, machining, 
and deep drawing in the production 
of metal parts. 

At first glance, the process appear; 
to be a logical extention of the stand- 
ard process of spinning, but on closer 
examination it operates on a dis- 
tinctly different principle. In spin- 
ning, the workpiece is, in effect, 
wrapped around the form, while this 
process cold flows the workpiece 
against the rotating mandrel, form- 
ing the part in a single pass. Since 
any given area of the metal is 
worked only once, extreme disloca- 
tion of metal is possible in one op- 
eraticn without further annealing. 
Very great pressure is applied to the 
metal blank by a hardened metal 
roller rather than the standard type 
of spinning tool. The machine is 
programmed for rate of advance, 
pressure, etc, and after initial set-up 
the only labor required is to remove 
the finished pieces and insert new 
blanks. 

One of the most notable differ- 
ences between Floturning and other 
processes is that the metal in the 
blank is displaced only at the point 
of contact of the tool and mandrel. 
The metal is displaced in a direction 
parallel to the axis of rotation, and 
as a result, the diameter of the 
finished piece is the same as the 
diameter of the original blank. 
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Conical, cylindrical, combinations 
of conical and cylindrical, and other 
complex shapes are formed by the 
new process. The blanks may be 
simple flat disks, machined blanks, 
forgings, drawn cups, wrapped and 
welded cylinders, or centrifugal cast- 
ings. In most cases, a single pass in 
the machine produces a part of 
finished dimensions, which can be 
held to -+-0.002 in. 

The new method is 
forming many metals and_ alloys 
considered hard to machine. The 
process has been successfully used on 
all 300 and 400 series of stainless 
steels, Haynes Multimet, Universal 
Cyclops Uniloy 19-9, Inconel and 
Inconel X, Monel and K-Monel, and 
titanium T1-140-A, as well as cop- 
per, aluminum and mild steel. Maxi- 
mum workable thickness of blanks 
of the harder materials is 5/16 in., 
while blanks of softer metals may 
run up to VY, in. thick. The finished 
wall thickness is a function of the 
thickness of the blank and the angle 
of displacement. From a flat disk, a 
cone with an included angle of 30 
deg may be formed in a single pass. 

One advantage of this forming 
process is that it increases the strength 
and hardness of the metal worked. 
In contrast to the localized stresses 
developed in deep drawing, the parts 
produced by Floturning have hard- 
ness and grain structure similar to 
cold-rolled pieces. In a typical ex- 
ample, working Type 302 stainless 
(Continued on page 296) 
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Thick blank win 


Above: Forming roller, left, is shown 
shaping 5/1l6-in. steel plate. For this 
operation, face plate and blank are 
bolted to mandrel rather than using 
tailstock. Below: Diagram shows how 
process reduces wall thickness of blank. 




















News Digest 





Stainless Use 
At Reeord in 753 


Industry used more stainless steel 
in 1953 than ever before, the 
American Iron and Steel Institute 
reported. The all time high of 1,015,- 
303 tons—an increase of 85,000 
tons over 1952—-was reached despite 
a net decline in the use of stainless 
steel by the military and aviation 
industry. Wider use of stainless in 
many civilian applications in 1953 
more than compensated for the drop. 

Automotive and architectural use 
of stainless played a major role in 
making last year a banner year for 
the material. In 1953 the automotive 
industry increased its use of stainless 
by more than 100% over 1952. This 
may be attributed in part to the in- 
creased production of cars, but more 





What They Said... . 


Still Safe “The economy is mov- 
ing downward from boom-boom to 
slightly below prosperity.” —Jales S. 
Blackman, Professor of Economics, 
New York University. 


Combined Operations “In the 
long run, the successful production 
of a part is a result of the combined 
efforts of every department within an 
industrial organization, and chan- 
nels should be set up for soliciting 
ideas and coordinating them to make 
parts better and cheaper. Cost reduc- 
tion is the ever important incentive 
toward improving manufacturing 
methods and at no time should we 
feel that our processes are beyond 
further development.” —R. J]. Morai, 
Wright Aeronautical Div., Curtis 
Wright Corp. and Michael Field, 
Metcut Research Associates, in a 


paper delivered to the SAE. 


Quality ‘In the past few years cir- 
cumstances have made it necessary 
for us, on occasion, to compromise in 
favor of production and against re- 
search and development. The times 
which lie immediately ahead place us 
in the position, in such cases, of com- 


important is the greater use of stain- 
less in accessories and trim. Brushed 
stainless trim and wire wheels have 
proved good sales features, it is 
claimed, and are regarded as a trend 
on the part of automobile designers 
toward stainless—both as an economy 
measure and a design trend. 

Store fronts and building entrances 
of stainless steel were largely re- 
sponsible for a solid 47% increase 
in the use of stainless in architectural 
applications. Suppliers recall that 
1951 stainless consumption was 
higher than 1952 due to several very 
large projects that were built; yet in 
1953, with virtually no large single 
construction projects underway, and 
the use of stainless confined to 
smaller store fronts and the like, 
final total consumption was signif- 
cantly ahead of all previous years. 

Aviation use of stainless dropped 
11% in 1953 and government de- 
mand dropped by an even larger 
31%. 1953, however, still was the 
first year to see the production of 
stainless exceed 1,000,000 tons. 


promising in favor of improved per- 
formance and quality, and it is our 
intention to do so. In the air, the 
margin between victory and defeat 
can be a few miles per hour in speed, 
a slight difference in maneuverability, 

1 better or more reliable electronic 
nee or gun. In warfare there is no 
room for the second best in equip- 
ment, no matter how slight the 
margin might be.’—Roger Lewis, 
Asst. Secretary of the Air Force (Ma- 
tertel) April 12, 1954. 


Atomic Power ‘Looking at the 
United States economy, atomic power 
does not promise to cut manufactur- 
ing production costs very much. If 
atomic power becomes just compet- 
tive with existing fuel and energy 
sources, there will be no over-all sav- 
ings. If we accept the very optimistic 
assumption, namely that atomic 
power were to cut in half the costs 
of fuel and energy purchase to in- 
dustry, even then the direct cost sav- 
ings to manufacturers might run to 
only 3%.’—Professor Walter Isard, 
Massachusetts Insititute of Technol- 


ORY. 





Air Force Sponsors 
Welding Program 


The Air Materiel Command, 
Wright-Patterson Air Force Base, 
Ohio, has authorized an extensive 
program intended to broaden the 
economical application of resistance 
spot, roll spot and seam welding in 
the fabrication for non-ferrous com- 
ponents of aircraft and missiles. 

The primary objective is to in- 
crease the production applications of 
spot and seam welding in the fabrica- 
tion of both structural and non- 
structural magnesium and aluminum 
alloy assemblies in gages up to a 
quarter of an inch. 

Because of the magnitude of the 
problems involved in carrying the 
program to a successful conclusion, 
both the Air Materiel Command and 
Goodyear Aircraft, prime contractor 
for the project, sought and received 
the cooperation of many manufac 
turers, who supplied information 
concerning present practices and sug- 
gested possible avenues of attack. 

J. F. Snider, assistant manager of 
technical service at Goodyear Air- 
craft, is in charge of program co- 
ordination at GAC. Technical details 
are being handled by M. W. Seese, 
chief welding engineer of the com- 
pany. Battelle Memorial Institute of 
Columbus, Ohio is assisting the pro}- 
ect under subcontract to Goodyear 
Aircraft. 

GAC and Battelle engineers will 
screen, summarize and evaluate all 
available data, published or unpub- 
lished, dealing with the resistance 
welding of magnesium, aluminum, 
titanium and their alloys. Subsequent 
phases call for the refinement and 
further development of welding tech- 
niques and re-evaluation of the 
mechanical properties of welds at- 
tainable with modern welding ma- 
chines under production conditions. 

A review of applicable specifica- 
tions and other written material deal- 
ing with the simplification, re-deter- 
mination and modernization of spe- 
cifications for spot and seam welding 
performed on modern equipment will 
follow the initial work. 

Final phases call for the develop- 
ment and standardization of basic 
design criteria for spot and seam 
welding, in addition to actual de- 
sign and fabrication of structural 
components for test purposes. 


(More News on page 11) 
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improve product design... 
cut manufacturing costs 


with ACCUMET PRECISION INVESTMENT CASTINGS 


In many cases design is restricted and function limited 
when alloy steel parts are made on conventional machinery 
from bar stock or forgings. Frequently such designs can be 
improved and production costs lowered by the use of 
precision investment castings. That’s because this casting 
process permits the use of high alloy steels that are difficult 
to machine or forge. 


Take these four component parts of a pneumatic tool for 
example. They are Accumet Investment Castings made by 
Crucible of 8620 steel. They have a smooth, satiny finish 
and are held to very close tolerances. If these parts were 
not made by this “‘lost wax” process, the pneumatic tool 
could not be produced at a practical cost in its present design. 


Crucible engineers and metallurgists are available to help 
solve design and production problems through the use of 
Accumet Precision Investment Castings. Write now, and 
let them help you solve yours. 


|CRUCIBLE| first name in special purpose steels 
SA years | Fire) stoolmabiing ACCUMET PRECISION CASTINGS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED * TOOL °¢ REZISTAL STAINLESS *© ALLOY *© MACHINERY * SPECIAL PURPOSE STEELS 
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CONTROL LEVER 






TERMINAL BLOCK 






EXHAUST PORT (in back) 
(threoded so hose can be at- 
tached to blow chips away) 


COMPRESSION CHAMBER ~ 







ROTARY AIR COMPRESSOR 


(used os a piston) 





moToR ASSEMBLY —-—" 





JACOBS CHUCK 
0 to ‘s 


Motes Uy... 


Since the above part is the largest single com- 
ponent of the pictured Dumore automatic drill 
head, the selection of material and process for 
its production was of paramount importance in 
achieving high efficiency and low cost of the fin- 
ished product. The following factors dictated the 
choice of ZINC Die Casting: 


Rapid Production—Because of the 
extreme complexity of shape and 
close tolerances attainable with 
ZINC Die Castings, an absolute 
minimum of secondary operations 
—burr removal, drilling, tapping, 
burnishing—are required to place 
this housing in service. 


Low Cost Assembly—In addition to 
housing the entire motor assembly, 
compressor and return spring 






%o0t DUMORE 





ADJUSTABLE STOP NUT 
(adjusts stroke maximum 1%") 
















AIR FEED PRESSURE REGULATOR 
AND INTAKE FILTER 










RETURN SPRING 
(automatically withdraws drill ot 
end of stroke, or for chip clear- 
once, when drill is operated 
semi-outomatically.) 

















(see cutaway view), this hollow one-piece ZINC 
Die Casting has cored openings and cast projec- 
tions to simplify assembly of all other operating 
components. 


High Strength—A drill head comes in for a lot 
of abuse in its everyday usage and the inherent 
toughness of the ZINC Die Cast housing assures 
trouble-free performance of this machine tool 
under such conditions. 

For many other instances of successful product 
engineering with ZINC Die Castings 
ask us—or any die casting company— 
for a copy of “The End Uses of Zinc 
Die Castings.” 


The New Jersey Zinc Company 
160 Front St., New York 38, N. Y. 


FOR DIE CASTING ALLOYS 
















The Research was done, the Alloys were developed, and most Die Castings are based on 


99.99 4% 


HORSE HEAD SPECIAL (uniform auoity) ZINC 








ce ee 


e ote 


For more information, turn to Reader Service Card, Circle No. 500 


10 MATERIALS & METHODS 











DS 





Materials — Insist on Srest- O Lite 


| Trade-Mark 


Deep-Drawn SHAPES and SHELLS 
for... 


BRIEFS 


De-icer A British concern manu- 
factures electrically heated wind- 
shields for aircraft by coating glass 
with a layer of gold about 14 mil- 





lionth of an inch thick. The thin | Cups 

gold layer passes light, conducts low Receivers 

voltage current sufficient to warm the 

glass. Pressure Vessels 
Containers 


Log Savers Splits in the ends of 
logs which prevent their use as 
“peelers” for plywood veneer can be 
mended by using plastic plugs about 
the size of an ax blade. A West 
Coast firm is now marketing the 
plugs under the name ‘‘Scotch Clips.” 


Other Formed Parts 


Made to Your Exact Specifications 


@ In conventional or unusual contours 


Hot Bugs Sewage disposal plants 
may play an important role in dispos- 
ing of radioactive wastes from in- 
dustry. Researchers are working on a 
method of biological concentration of 
radioactive materials into sludge 
which can be burned to reduce the 
volume of the radioactive residue and 


thus simplify disposal. 


e@ With or without openings, fittings or brackets 


Higher Quality —Longer Life 


@ Extreme uniformity of size, weight, strength, 
capacity and wall thickness 


Substitute High-strength, low-al-. | 
loy steels with tensile strengths of | 
220,000 Ib are likely substitutes for 
titanium in case war emergency de- 
mands greatly increased production 
of aircraft designed around the new 
metal. 


@ Longer service life at lower cost 


e@ Backed by over 35 years of experience and 
manufacturing skill 


LINDE engineers will gladly help you with your designs, 
specifications and production problems involving cold- 
drawn shells and shapes or formed metal parts. Just 
mail the coupon for full information. 


LINDE AIR PRODUCTS COMPANY 


tion by both U. S. and Canadian A DIVISION OF UNION CARBIDE AND CARBON CORPORATION 
fue Rout year U. S. interests were 30 East 42nd Street [ISS New York 17, N. Y. 

refused permission to divert the Offices in Other Principal Cities 

water to Alaska. In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 


Die Pads Glass fiber mats are used 
to insulate Kirksite and lead dies 
when hot-working titanium. 


Spell of the Yukon = The hydro- 
electric potential of the Yukon River 
is being eyed for aluminum produc- 





Theterm" Prest-O-Lite" is a trade-mark of Union Carbide and CarbonCorporation. 


For Better Hearing The Bell 
System has made its transistors avail- 








able royalty-free to hearing aid manu- : ——— wae 

facturers. Linde Air Products Company Pr 
30 East 42nd Street 

Brazing Movie <A_ 22-minute New York 17, N. Y. 


sound film demonstrating and ex- 
plaining light metal brazing tech- 
niques has been produced by Alcoa. 


Please send complete information about deep-drawn shapes and shells. 

















Prints are available for loan by re- tah 
von COMPANY 
Framed Sales of aluminum win- 

dows jumped 34% in 1953. | ADDRESS 
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NOW ® 


Var you can obtain 


§ REICHHOLD 


oe | 


quality in | 


STICIZERS! 





























































































v l There’s nothing so convincing as putting a product to the actual 
test. Write for free plasticizer samples and information to Sales 


Manager, Specialty Resins Division, Reichhold Chemicals, Inc., 
630 Fifth Avenue, New York 20, N. Y. 





REICHHOLD CHEMICALS, INC. 


; 525 NORTH BROADWAY, WHITE PLAINS, N.Y. 
Creative Chemistry... 


Your Partner 


in Progress 


REICHHOLD 


Synthetic Resins Chemical Colors Phenol Glycerine Phthalic Anhydride Maleic Anhydride Sodium Sulfate Sodium Sulfite 
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JOHN BURLIN JOHNSON 
Chief Scientist, Wright Air Development Center, 
Wright Patterson Air Force Base, Ohio 


In 1916, J. B. Johnson left the materials testing 
laboratories of the New York Central Railroad and took 
a position with the U. S. Army Signal Corps Flying 
Service, which at that time possessed about three flimsy 
flying machines. He was assigned to the Bureau of Air- 
craft Production—its purpose, to purchase aircraft. At 
that time specifications were rather simple, according to 
Chief Scientist Johnson: “If someone could make an 
aircraft that would get off the ground for a few minutes 
and fly at a certain speed, we would buy it . . . there 
was not too much concern about materials and material 
selection.” An early crash due to a structural failure 
resulted in one of the first specifications for aircraft 
materials: the diagonal slope of the grain in spruce and 
ash used for longerons and spars was required to be 
“greater than 15 to 1”. 

In 1919 the Army Air Corps was formed from the 
Signal Corps nucleus, and J. B. Johnson stayed on with 
the growing service as a materials engineer. He co- 
authored the first complete specifications for a military 
aircraft, and since that time has been a dominant figure 
in material research for the Air Force. He founded the 
Materials Laboratory at Wright Air Development 
Center, which is now one of the largest establishments 
of its kind in the world, and was chief of its metallurgy 
branch for the four years preceding his appointment as 
Chief Scientist of the Aeronautical Research Laboratories 
at Wright Air Development Center, a position he has 
held for the past six months. 


* * * 


Mr. Johnson singles out temperature as the over- 
whelming problem facing designers of advanced aircraft 
and power plants today. He points out that in the past 
the only serious temperature problems were associated 
with the valves and pistons of internal combustion 


MAY, 1954 


Men of 


Materials... 


their views on development 
and utilization of engineer- 


ing materials in industry 


engines. These more-or-less isolated high-temperature 
areas exceeding the limits of materials were eliminated 
by such technical ingenuity as the use of sodium cooled 
valves. Today, the possibility of engineering solutions 
to high temperature problems is more limited, and 
temperatures have climbed to the neighborhood of 1800 
to 2000 F in gas turbines. Better superalloys such as the 
cobalt chromes have been developed, and cooling sys- 
tems have been tried, but the solution to the problem 
appears to be in the use of totally new materials such 
as the cermets. Tougher silicides and borides are under 
development and seem to hold the greatest promise. 
Cooling, according to Johnson, does not seem to offer 
a proper solution, as air bled from the compressor for 
cooling reduces efhciency. 

Increased aircraft speed and performance has extended 
high temperature problems from power plants to the 
entire structure of the aircraft. Johnson points out that 
even the experimental supersonic aircraft would fall 
victim to temperature-induced creep during extended 
periods of supersonic flight. And at speeds he calls 
“hypersonic’’, meaning several times the speed of sound, 
the thermal barrier challenges almost every known 
structural material. 

While the temperature-strength relationship in air- 
craft materials must seem at times to pose almost in- 
superable problems, J. B. Johnson approaches them 
calmly and rather confidently. The problems are harder, 
but the facilities for solving them are enormous, too. 
Johnson’s personal experience in the use of metals in 
aircraft extends from the period of medium carbon steel 
wires which held the wings on the JN-4, to the era of 
3/, in. thick machined-metal skins for the wings of the 
heavy bombers of 1954. A man who has been so closely 
associated with such progress can scarcely be pessimistic 
in the face of new difficulties. 
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Precision Tubing Cuts Costs Here 
=What Can it do for You? 














T’S POSSIBLE to save money for your company and make a better 
product at the same time when you use precision tubing. Specif- 
ically, Republic ELECTRUNITE Tubing. 














Autoline Supply Company of Chicago does it this way. The tubing 
they use for sleeving brake cylinders has to have a smooth sur- 
face. No pit marks. No scratches. The tolerance on a 1” cylinder 
is three and a half thousandths. If the tubing isn’t smooth, it means 
an expensive honing operation. 




















By using Republic ELECTRUNITE Tubing, this operation is elimi- 
nated. So is tubing scrapped because of imperfect surface finish. 
Cylinders perform the way they should. Costs are kept down. 














Does this give you an idea for using ELECTRUNITE Tubing in 
your products to cut material costs, speed production, or turn out 
better parts? Our engineers will be glad to help you take advan- 
tage of this precision tubing in either carbon or stainless steel 
analyses. Write to: 




















REPUBLIC STEEL CORPORATION 


Steel and Tubes Division 
218 E. 13l1st Street, Cleveland 8, Ohio 


GENERAL OFFICES ” CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 
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synthetic elastic compositions 


® MATERIAL ENGINEERING SERVICE 


SHEET STOCKS +» COATED FABRICS + INDUSTRIAL ADHESIVES 


RES. U. §. PAT. OFF 


BETTER THINGS FOR BETTER LIVING .. . THROUGH CHEMISTRY 


How Du Pont FAIRPRENE is “tailor-made” of any rubber 
coated on any fabric, to fit your needs 


U PONT “‘Fairprene’’* synthetic elastic compositions are made by impreg- 
nating, spreading or calendering elastomers on one or both sides of a 
woven fabric. The particular elastic coating and the particular fabric depend 
on the job the “‘Fairprene”’ product must do. The elastic might be (alone or in 
combination) neoprene, Buna-N, Buna-S, Butyl, Thiokol or a silicone. The 
fabric could be cotton, ORLON, nylon, rayon, glass, felt, asbestos, or some 


FAIRPRENE DIAPHRAGM © 





| 


FAIRPRENE diaphragm 
for fuel nozzle 
says “when” 


When a driver tells a service-station at- 
tendant to “fill ’er up,’”’ the patented 
“Safety-Fill’’ nozzle shown above auto- 
matically shuts off the fuel flow when 
the tank is full. This sensitive device— 
made by the Buckeye Iron and Brass 
Works, Dayton, Ohio—works through 
the employment of a diaphragm made 
of a Du Pont ‘‘Fairprene”’ synthetic 
elastic composition. 

Here’s how it works: When the tank 
is full, airescaping from the tank through 
a small valve into the nozzle is cut off. 
The resulting vacuum in a chamber 
causes the ‘“‘Fairprene’’ diaphragm to 
jump back. This instantly stops the 
flow of fuel, just as the flow stops when 
the handle is released by the operator 
manually. 


Through the action of this highly 
pressure-sensitive ‘‘Fairprene’’ dia - 
phragm, fuel overflow is avoided. The 
result is elimination of waste, and pro- 
tection for the finish of customers’ cars. 


Technical help for you 


Du Pont engineers are eager to help 
you evaluate “‘Fairprene’”’ for designing 
new products, or for improving your 
present products or manufacturing 
methods. They’ll gladly work with you 
in engineering special grades of ‘‘Fair- 
prene’’ to meet your specific needs. For 
prompt assistance, fill out and mail the 
coupon today! 


other fabric. 


The specific properties of a 
‘“‘Fairprene”’ composition will de- 
pend on the combination used, 
which in turn depends on the end 
use in view. Du Pont engineers 
can ‘“‘tailor’’ these properties to 
fit the job. But, in general, “‘Fair- 
prene”’ synthetic elastic composi- 
tions are resistant to petroleum 
oils, greases, gasoline and alcohol 
.. . to natural aging in air and 
oxygen . . . to extremes of heat 
and cold . . . to flex fatigue . . . to 
deteriorating action of fresh and 
salt water. 

In order to be sure you get the 
specific ‘‘Fairprene’’ product 
that’s best for your application, 
it’s important to determine the 
service conditions that have to be 
faced. Du Pont engineers will be 
glad to work with you on this. 
Then they can recommend the 
grade of “‘Fairprene’’ your job 
needs—or develop and test a new 
‘“‘Fairprene’”’ product for you, if 
necessary. 

Among the many applications 
in which ‘‘Fairprene’”’ composi- 
tions have already proved suc- 
cessful are sensitive diaphragms, 
all types of gaskets, apron and 
protective cloth materials, water- 
tight seam sealants and grease 
seals and oil-line coverings. 


SEND COUPON 


E. I. du Pont de Nemours & Co. (Inc.) 












DU PONT 
FAIRPRENE 
DIAPHRAGM 











In the Bendix ‘“Treddle-vac’’®hydrau- 
lic vacuum-power brake, a “‘Fairprene’”’ 
diaphragm controls piston action by 
counteracting atmospheric pressure. 





PA.W. 


Aluminum 
\ Tape 


\ 


Steel 7 Rivet 














“‘Fairprene’”’ P.A.W. Tape seals out 
moisture at joints . . . inhibits corro- 
sion .. . prevents electrolytic action 
between dissimilar metals. 


*Fairprene”’ is Du Pont’s registered trade-mark for 
line of products made from synthetic elastomers avail- 
able in form of coated fabrics, sheet stocks without 
abric insert and adhesives. 














| 1 

TODAY FOR Fabrics Division, Fairfield, Conn. | 
INFORMATIVE | Please send me your free booklet on “FAIRPRENE” 7 
BOOKLET ON | wom ait | 
“FAIRPRENE | Firm : 
‘engineered to do | raceme | 
| City State | 
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the job better” \_ 
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How to simplify a moving problem. 
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It’s a safe bet you’ve never met these two devices before. 
On the left is a Tuffier Rib Retractor; on the right, a 
Bailey Rib Contractor. Both are made by George P. 
Pilling & Son Co., famed surgical instrument makers 
of Philadelphia. 

The retractor is used by the surgeon to move ribs 
apart; the contractor to move ribs back to normal position 
after an operation. 

Among the many problems that cropped up in the 
construction of these instruments was the design of the 
pinion rod supports (arrows) that slide on the square 
racks. One solution was to broach a square hole in bar 
stock, but the cost was high. 


Pilling discovered Superior could draw square tubing 
from type 304 stainless steel to the close I.D. tolerance 
they required. Superior stainless steel tubing resists 
corrosion, has no plating to wear off, silver-solders 
without difficulty. 


Superior square tubing is only one of a wide variety 
of round and shaped tubing made by Super‘or in up to 
55 analyses. And every length or coil of Superior tubing 
is backed by Superior tubemanship—production and 
research that make a real difference when you're in 
a jam. Superior Tube Company, 2006 Germantown Ave., 
Norristown, Pa. 


Round and Shaped Tubing Available in Carbon, Alloy, and Stainless Steels; Nickel and 
Nickel Alloys; Beryllium Copper; Titanium; Zirconium. 


West Coast: Pacific Tube Company, 5710 Smithway St., Los Angeles 22, Calif., RAymond 3-1331 


All analyses .010"’ to %'’ O.D. 
Certain analyses in Light Walls up to 22"" 


For more information, turn to Reader Service Card, Circle No. 328 
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SCIENCE MAKES POSSIBLE 



















Vacuum cleaner air 
filter and a sweat 
band, both with 
sealed edges. 


Thermoplastic man-made fibres can be felted. Amer- 
ican knows how. They can be fabricated into special 
parts and products with dimensional stability and 
accuracy for assembly or use without further pro- 
cessing. If desired, fused edge products can be joined 
to other fabrics instead of by the conventional meth- 
ods of stitching, adhesives or clamping. The felt with- 
in the edges can have any desired porosity, or density 
characteristics, within wide limits, since such felts can 
be made entirely of manufactured fibres, or contain 
mixtures of natural and man-made fibres. Thus these 
fused-edge felts have great versatility, and are capable 
of rendering many different services. It will pay you 
to look into what fused-edge felt products and parts 
can do for you. Write for information on your com- 
pany letterhead. 








Some 
Present 
Uses 








Dust shields 

Vacuum cleaner filters 
Powdered soap containers 
Face powder pads 
Insulation 

Clothing lining 

Fluid filters 


(the field has barely 
been scratched!) 


American Felt 
Company 






TRADE MARK 


24 GLENVILLE RD. GLENVILLE, CONN. 
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Precision Tubing Cuts Costs Here 
=What Can it do for You? 














T’S POSSIBLE to save money for your company and make a better 
product at the same time when you use precision tubing. Specif- 
ically, Republic ELECTRUNITE Tubing. 


Autoline Supply Company of Chicago does it this way. The tubing 
they use for sleeving brake cylinders has to have a smooth sur- 
face. No pit marks. No scratches. The tolerance on a 1” cylinder 
is three and a half thousandths. If the tubing isn’t smooth, it means 
an expensive honing operation. 


By using Republic ELECTRUNITE Tubing, this operation is elimi- 
nated. So is tubing scrapped because of imperfect surface finish. 
Cylinders perform the way they should. Costs are kept down. 


Does this give you an idea for using ELECTRUNITE Tubing in 
your products to cut material costs, speed production, or turn out 
better parts? Our engineers will be glad to help you take advan- 
tage of this precision tubing in either carbon or stainless steel 
analyses. Write to: 




































































REPUBLIC STEEL CORPORATION 


Steel and Tubes Division 
218 E. 13l1st Street, Cleveland 8, Ohio 


GENERAL OFFICES ° CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17,N. Y. 
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The Why 
and How 


This is the first time that the 
entire feature section of Materials & 
Methods has been devoted to a single 
subject. In view of the increasing 
importance of cost in today’s manufac- 
turing picture, the editors felt that 
some special treatment was justified. 
To merely show a few examples might 
have been helpful; but we believed 
that as many case histories as possible 
should be presented to offer a varied 
selection and to prove that there 
is no monoply of ideas in any single 
industry. 

It was not our intent to 
prove the superiority of any one 
material or material form. In fact 
there has been no attempt to see that 
all materials and processes are repre- 
sented, although most of them are. 

Our chief purpose was to show a wide 
range of products so as to stimulate 
the imaginations of engineers through- 
out industry and to help them attack 
the problems of cost reduction 
through channels which might have 
been overlooked. 

To secure the examples 
shown in this 48-page section our edi- 
tors travelled more than 10,000 miles 
to interview hundreds of individuais. 
We think the results have been worth 
the efforts and hope that you, the 
reader, will agree. 

May we extend our thanks to 
all who cooperated. 

T. C. Du Mond, Editor 











How Proper 
Materials 
Selection 
and Use 
Leads to 
Cost 
Reduction 


Cost reduction in product manufacture is alway: 
desirable, but today it becomes more than desirable 
—it becomes essential. A return to stiff competition 
in civilian goods means that prices must be reduced 
or that quality must be improved without a corres: 
ponding price rise. Whether it be a purchase for 
personal or business needs, the buyer today is look- 
ing for more value for his money. 

The same economy pressures that are dominating 
civilian markets are being felt in the manufacture 
of such military goods as aircraft. In the case of 
planes the vast increase in manhours required to 
build a complicated bomber or fighter makes neces- 
sary a thorough search for each and every way of 
saving money, no matter how insignificant. 

Production costs can be reduced in many ways. 
Some methods are readily apparent. Greater output 
per man or machine by better tooling or automatic 
devices is one method that is being exploited. Better 
control over processes to reduce scrap loss and the 
salvage of rejected parts is also widely used. An- 
other way of saving money is to reduce materials 
handling to a minimum. All of these steps can be 
roughly grouped as mechanical methods of control- 
ling costs. 
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On the other hand, there are methods of reducing 
~osts that are not so readily apparent. These 
methods could be grouped under the general head- 
‘ag of materials utilization, and to date have been 
least exploited. 

It is a simple matter to shift from one material 
to another that is cheaper. However, it takes imagi- 
nation and engineering ingenuity to change from 
one material to another, or from one material form 
to another and at the same time maintain quality 
and reduce costs. Such changes are being made 
every day. Indeed, in many instances not only are 
costs reduced but quality is actually improved. 

In developing this presentation, we have chosen 
to restrict ourselves to those case histories in which 
direct savings were realized in the cost per piece 
of the parts described. Many other examples could 
have been shown in which indirect savings were 
achieved through better materials utilization. There 
are countless instances were a slight increase in cost 
of materials for a product doubled, tripled or 
quadrupled service life to result in considerable 
savings for the ultimate user. Examples of that 
nature have been omitted from this discussion 
because the problems involved and the approaches 
to their solutions are entirely different. An article 
of equal length could well- have been devoted to 
that subject alone. Savings of the latter type are 
realized by the ultimate user. The purpose of our 
presentation is to show how manufacturing costs 
can be reduced by the judicious use of available 
materials and fabricating methods. 

As an example of the effectiveness of seeking 
ways in which the use of materials and material 
forms can reduce costs, we can cite one ordnance 
item which will be described in greater detail in 
the case history section to follow. As originally 
designed, it cost $60 to machine the part from bar 
stock. By changing from a machined part to one 
made from formed tubing, cost was reduced to $5 
per piece. Even with this tremendous saving, there 
was no impairment in quality. 

Often it is difficult to convince oneself that the 
expenditure of a considerable sum of money to 
shift from one method to another will actually save 
money in the long run. There are many cases to 
prove that the doubling or even tripling of tooling 
costs have made possible spectacular savings in 
cost per piece of the products involved. On the 
other hand, it is not always necessary to change 
tooling or to make any expenditures to reduce costs, 
In fact, a majority of the case examples to follow 
did not require any major expenditures and many 
of the changes described resulted in a lowering of 
tooling costs as well as lower ultimate costs. 

So important has become the problem of better 
materials utilization that many companies have 
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extensive enginering staffs that do nothing but 
search for methods of using materials more eco- 
nomically. When they become acquainted with a 
new fabricating method they seek out possible ap- 
plications within their areas of responsibility. In 
other plants committees have been formed to meet 
periodically and investigate the possibilities of re- 
ducing costs. Unfortunately, a vast majority of 
plants make no formal attacks upon problems of 
this nature. In these cases, improvement comes 
about more or less by accident or because of “the 
persistance of vendors of materials and new 
processes. 

No industry is immune to savings through the 
better use of enginering materials. In the examples 
published here we find representative products 
ranging from toys to machine tools, from business 
machines to aircraft and from tiny instruments to 
huge locomotives. 


3 Ways to Reduce Costs 


There are three major approaches to the problem 
of reducing product costs through better materials 
utilization, They are: 


1. The actual choice of material. 

2. Selection of the form in which the material is 
to be used. 

3. Better design to take full advantage of the 
materials properties. 


In addition to the three major approaches, 
several less direct steps might be taken. For ex- 
ample organic finishes, porcelain enamels or other 
types of coatings might be applied to a low alloy 
steel, or a thinner gage of material to meet specific 
service conditions at lower cost. Often changes in- 
volve ail three major steps. A new material might 
be used in a completely different form than had 
been the practice previously, and the use of that 
form might require—or make possible—some de- 
sign modifications, all of which might contribute to 
the over-all cost savings. 


Savings Through Materials 


Immediate savings can often be realized through 
the simple expedient of changing from one material 
to another, without making any other substantial 
change in form or in processing methods. For ex- 
ample, in recent years there has been considerable 
shifting among zinc, aluminum and magnesium for 
die castings. Granting that there are no specific 
considerations that would make one material es- 
sential, these three materials can be used for many 
of the same parts and often in the same die. The 
final choice would be made on the basis of cost 


alone. 
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Low alloy or carbon steels can often be used for 
applications in which high alloy steels have pre- 
viously been the choice. Sometimes the change can 
be made without any other variations from previous 
practice. In some instances a simple coating process 
is sufficient to make an inexpensive material serve 
where expensive materials had previously been used. 
Another variation of this approach is to use low 
alloy steels for their ease of forming and then 
carburize them or give them other heat treatments 
to meet service requirements, 

Many plants have been prone to order materials, 
particularly metals, to special sizes and conditions 
of temper or finish. A shift to standard mill sizes 
and conditions will often save money even though 
some treatments might be necessary in the using 
plant after fabrication. Plastics and other non- 
metallic materials often replace metals with re- 
sultant cost reductions and often with improved 
service characteristics. Most non-metallic materials 
cost more per pound than do metals, particularly 
steel; but because they are lighter in weight, there 
is a good chance that they will cost less on the 
basis of volume. 


Savings Through Form 


Probably the greatest possibility for costs saving 
lies in a change of fabrication or in the form in 
which the material is used. In many cases, complex 
structures which could only be made through ex- 
pensive machining or forming methods are broken 
down into simple components that can be made 
from sheet, plate or simple cast or wrought forms 
and subsequently joined to form the complex shape. 
Conversely, it has been found that with some form- 
ing methods, it is possible to combine several simple 
shapes into one casting or extrusion, eliminating 
needless assembly costs. 

Some of the expensive forming processes can be 
justified because they do reduce ultimate assembly 
operations and bring about a net reduction in costs. 
Others can be justified because they overcome the 
need for extensive machining. Machining is one of 
the most expensive processes today; thus if it can 
be reduced to any appreciable extent, a substantial 
saving should result. Many of the newer forming 
processes have as their chief advantage the fact 
that they can produce parts to closer tolerances 
and to better finishes. Those processes which offer 
new possibilities are closed die forging, investment 
casting, shell molding and powder metallurgy. 

Just coming into its own, as a cost saving pro- 
duction method, is extruding. Once limited to some 
of the softer nonferrous metals and to certain non- 
metallics, extrusions are now possible in high 
strength alloys, including steels and some of the 





high temperature alloys. It is not uncommon to fin, 
that savings of as high as 65 per cent per piece g,, 
realized through the use of extruded shapx 

Often overlooked is the use of tubing rather tha, 
bar stock for many parts which would normally }, 
machined from the solid. As one supplier of mp. 
chanical tubing puts it “Why pay for the hole» 
Tubing is, of course, best suited for parts with rela, 


tively large internal openings. 


Savings Through Design 


When changing from one fabricated form 
another, design changes are often required, Hoy. 
ever, there are opportunities for saving even wher 
the same basic design is retained. For example, fo; 
many years designers have been using considerably 
more material than is necessary on many parts by 
following the old margin of safety rule which js 
rapidly becoming obsolete. As more information 
becomes available on materials, and with the per. 
fection of new nondestructive testing techniques, it 
is not necessary to double or quadruple section 
thicknesses to assure a sound design. As a matter 
of fact, throughout the aircraft industry intensive 
studies are being made to see where and how cast- 
ings can be lightened. Redesigned castings not only 
achieve the desired weight saving for aircraft use, 
but also lower costs of the parts. 

It is also possible to use thinner sections generally 
if reinforcing webs are used wisely. The matter of 
radii is one that is often overlooked as a means of 
saving material. In one example shown later, the 
use of a more generous radius on the outside edges 
of copper bus bar saved an enormous quantity of 
metal. At the other extreme less generous radii on 
internal sections of castings can also save material 
and money. 

Although not fully exploited yet, another use of 
design to reduce costs is in the trend toward 
miniaturization. Generally speaking, miniaturiza- 
tion is finding its most fertile grounds in the 
making of electrical and electronic components. 
However, the same general ideas can be used in 
larger equipment such as in electric motors which 
have undergone complete redesign in recent years 
to make them smaller, more compact and more 
powerful. A huge savings in materials has been 4 
side effect in this case, but it shows what can be 
done. 

The case histories shown on the following forty- 
odd pages are presented not necessarily as out: 
standing or unusual examples, but are intended to 
be typical of what can be done. They are presented 
to stimulate the imagination of the engineer in the 
hope that they will suggest ways in which he can 
meet current demands to bring costs into line. 
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Motor Shaft 


Shaft for 30-frame, 2-pole induction motor must be large 
enough to prevent excessive vibration with a small degree 
of rotor unbalance. 




















vith rela. 
Old Shaft of 8-in. dia machined from Class E forging 
(ASTM A 235). 
New Shaft of 734-in. dia machined from forged SAE 
1035 steel bar which, at the time of redesign, was avail- 
* lo able in unmachined diameter up to only 8 in. 
4 Savings 677% reduction in cost of material, since the 
ale. ‘ new material cost only $.08 per lb compared to $.24 per 
dies, lb for the old. Vibration tests showed the shaft diameter 
saith could be reduced without introducing vibration or balance 
vhich is — Source: Westinghouse Electric Corp. 
TMation : [ 
the per: 
ques, it 
section 
2 Automatic Washer Basket 
ntensive 
- a Spinner basket for “Laundromat” automatic clothes 
ik tel, washer. Must resist corrosion by hot aqueous alkaline 
aft use solutions and abrasion by action of clothes over period 
of years. 
nerally Old Conventional enameling iron with vitreous enamel 
atter of coating. 
eans of New SAE 1010 cold rolled steel with vitreous enamel 
er, the coating (tests showed quality equivalent for this part). 
e edges Savings Approximately 5.5%, resulting from lower 
tity of cost of base metal. 
adii on Source: Westinghouse Electric Corp. 
vaterial 
use of 
toward J 
turia & Heater Plate 
in the & Heater plate for automatic coffee maker; flat with boss; 
eee. long dimension about 2 in. Must have good heat transfer 
sed in qualities, dimensional accuracy, absense of flaws, porosity 
which and other factors that might cause leakage. 
= Old Brass casting, weighing 0.427 lb per piece before 
on machining (left). 
ee New Brass forging produced from a blank by hot- 
pressing (right). Weight per piece, 0.286 lb before 
forty: machining. 
3 out: Savings About 20%. Savings attributed to: machining 
led to reduced 14%; scrap reduced from 40% to 2%; tool life 
sented greatly increased. Elimination of surface machining mini- 
in the mized warping. Switch to forgings practically eliminated 
e can leaks encountered in castings. 


Source: Copper & Brass Research Assoc.; Landers, Frary & Clark 
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Shroud Cover 


Covers power turbine unit and confines cooling air pass- 
ing over enclosed gear box. Approximately 15 x 11 x 4 
in. Must withstand reasonable aircraft vibration and 
shock. 
Old 35-0 aluminum stamping, drawn to shape. 

New Glass fiber reinforced polyester resin, 0.080-in. 
thick. Lay-up molded with aluminum sleeve molded into 
neck. 


Savings Reduced cost due to limited production which 
greatly increases per-part tooling costs for aluminum 


stampings. 
Source: Fairchild Engine & Airplane Corp., Stratos Div. 


Airframe Parts 


an Structural parts which must have high yield and tensile 
strength, good workability and corrosion resistance. 


Old Type 301 half-hard temper stainless steel. 

New Type 17-7 PH (precipitation-hardening) stainless 

steel. 

Savings Fabrication cost reduction due to improved 

workability since 17-7 PH can be worked in fully an- 

nealed condition and heat treated after fabrication. Also 
obtained 50-90% increase in yield strength and 23% in- 
crease in tensile strength. 


Source: Armco Steel Corp. 





Spacer Block 







































Supports skins at leading edge of aircraft inboard flap Be 

where extension of rib is impractical. Dimensions: 214 x hn ee 

% x % in. Only lightly loaded. " | RS ee 

Old Machined from 75S-T6 aluminum alloy bar stock. | are — 

New Investment cast of 356-T6 aluminum alloy. ly Se | 
Savings Approximately 50%, resulting from elimina- 4. _——— Z 
tion of numerous machining operations. Ny 


Source: The Glenn L. Martin Co. 
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Fire Detector Thermocouple Insert 
Cup 


Part is about 0.75 o.d. x 0.20 in. high. Must meet very 
close tolerances and sharp corners as seen in attached 
drawing. 

Old Screw machine product. Was not satisfactory 
dimensionally, and the manufacturer had difficulty in 
meeting production schedules. 

New Stamping made from Type 347 stainless steel. 


Savings Better than 10%, attributable to new method 
of manufacture. 


Source: Worcester Pressed Steel Co. 


Pressure Roll Tie Bar 


Part is used on the card feed mechanism of a card punch 
machine. Must feed cards uniformly and without marking. 
Must have good appearance and ease of assembly. 

Old Machined and formed steel parts. (top) 

New Aluminum die casting with inserts and plastic 
molding with inserts. (bottom) 

Savings 45%, attributed to simplification of assembly 
and replacement of machined parts with die castings and 
plastic molding. 


Source: International Business Machines Corp. 


Electric Strip Heater Casings 


Made of rectangular tubing approximately 14 in. high 
by 1-14 in. wide, having a wall thickness of about 1/32 
in. and varying in length from 7 to 35-14 in. Operates in 
the temperature range around 1200 F. Material must be 
able to undergo severe cold forming (crimping) during 
assembly and stamping for identification. 

Old Type 430 stainless steel tubing. 


New SAE 1010 steel, chromized on the inside and 
outside. 


Savings [Estimated at 20% on material cost. Fabrica- 
tion of 1010 is also easier on the tools and faster. 


Source: Chromalloy Corp. of New York 










































Bus Bar 


Bus bar used in bus duct is 14 in. thick and may be from 
1 to 6 in. wide. Must have high electrical conductivity, be 
suitable for butt brazing, and allow contact stabs to slide 
over the edge. 
Old 1,-in. thick bus bars with 1/16-in. radius on edges. 
New Same material with 1%-in. radius on edges. 
Savings Reduction in cost of material resulting from 
the use of 40 lb less copper per 1000 ft of bus bar. 


Source: Westinghouse Electric Corp. 


Automotive Muffler 


Truck or bus muffler, approximately 34 in. long, 8 in. in 
dia and aluminum painted for the sake of appearance. 
Mufller, in addition to cutting down noise, must withstand 
heat and corrosive gases in the range of 1300-1400 F, 
rust and pitting due to attack by abrasive oils and gravel 
from streets. 


Old 436 stainless steel containing 16% chromium. 

New 1010-1020 cold rolled steel ceramic coated (with 

A-19). 

Savings 61%, resulting from use of ceramic coating 
which permits use of lower cost carbon steel. In addition 





to cost savings, life expectancy of the muffler is prolonged 
five times on the basis of mileage. 


Source: Bettinger Corp. 


Automobile Radiator Fins 





The primary requirement for radiator fins is corrosion 
resistance. Heat conductivity is important, material must 
be solderable to be attached to copper tubing. 


Old Flat stamped copper 0.0041 in. thick, 24 in. long. 
The part was mounted in the radiator horizontally. 


New Corrugated stamped copper 0.003 in. thick, about 
8 ft long. This fin is mounted vertically (top). 





Savings The thinner copper, corrugated for strength, 
gives more surface area and better cooling while reducing 
the amount of copper used and cutting down on the num- 
ber of fins assembled in the radiator. The new fin cuts 
down assembly time, saving labor, and is easier to stack 
since the corrugated fins interlock and will not slip 
around. 





Source: Ford Motor Co. 
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Lock Knob For Earphone Headset 


The assembly is a component of earphone headsets used 
by the Signal Corps; unit allows the size of the headset 
to be adjusted; part must be corrosion resistant to with- 
stand weathering and perspiration. 


J Old Three brass parts had to be machined, threaded, 


knurled, milled, deburred and plated (top). 


New Plated brass sintering with screw machine insert. 


@ ¢@ 
8 0 





Savings 82%. Operations on main components were 
reduced to three: pressing, sintering, plating, all of which 
are amost entirely automatic. Additional part is easily 
made on ordinary screw machines. Scrap loss, previously 
an | high with expensive brass, was completely eliminated. 


Source: Lionel Corp. 





Model Train Drive Wheel 


Wheels are mass produced by the million, must be wear 
resistant. 

Old Zinc die casting with steel tire required nine sepa- 
rate operations: Wheel was die cast, trimmed, turned, 


heat treated, plated. Tire was cut from tubing, deburred, 
© && & plated. Two parts had to be assembled. 

New Powdered iron, pressed, sintered, and blackened. 

Savings Scrap loss eliminated, entire process automa- 


tized, tooling cost lowered, material cost reduced by 
30%, total cost reduced 68%. 


Source: Lionel Corp. 








— Instrument Dial Window 


Window forming protective covering and providing cross- 
hair for calibrated reading dial on portable instrument. 
Fits into slot in molded top plate of instrument and is held 
in place by four screws from the under surface of the 
plate. Must be adapted to easy and accurate assembly. | 
Old Two-piece assembly of (a) light-gage brass frame, 
about 2 x 1% in., with four punched screw holes, cross- 
hair of fine brass wire soldered in place, and black lac- 


quer finish, and (b) panel of good-grade window glass, 
about 134, x 1 in. 


New One-piece Plexiglas (methyl methacrylate) mold- 
ing, equal in size and thickness to the former two-piece 
assembly, and having screw holes and cross-hair molded in. 


Savings 18 cents (about 47%) per part for small pro- 
duction lots; larger savings for longer runs. Savings at- 
tributable to elimination of forming and joining opera- 
tions on frame and to simplified assembly. 





Source: Leeds & Northrup Co. 
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Evaporation Tray 


Used in bottom of “Frost-Free” automatically defrosting 
refrigerator. Defrost water drains down back of refriger- 





ator into tray and is subsequently evaporated, Tray must 
be impervious to water and resist corrosion caused by pro- 
- longed contact with water. Must also resist warping and 
have moderate impact-resistance. 
! Old Polyester-glass reinforced plastic formed at low 
pressures on matched metal dies. 
New High-impact polystyrene, either molded or post- 
formed from sheet by drawing. 


Savings Approximately 53%, resulting from (a) lower 





cost of material and (b) lower labor costs caused by 
simpler fabrication techniques. 


Source: Westinghouse Electric Corp. 
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Aircraft Nose 














lish ; Ref ; 
Plastic nose cap(Ref) Sponge abel. 





Skin assembly about 6 ft long, pointed at one end and 

about 4 ft in dia at the other end. Must be aerodynami- on 

cally smooth, and rigid enough to resist buckling under 
air loads. es i 

Old Spotwelded assembly of 0.051-in. 61S-T4 aluminum A-As F 


alloy sheet joined to small nosetip of molded polyester- 







, Polyester ----- 
: glass fabric (top). fiberglass . 7 
( New One-piece structure of polyester-glass made on un- (Claas 


heated low-pressure matched molds ; 
pre | ed molds (bottom). ll 46 9 "gia 
Savings Approximately 55%, resulting from reduction | 


in number of detail parts and in cost of assembly. 











ee es 















Suurce: The Glenn L. Martin Co. ” 








Chafing Dish 


Water pan, food pan and cover, each about 9 in. in dia. 
Must have high thermal conductivity, resist corrosion by 
foods handled, and avoid harmful or undesirable con- 
tamination of food. Natural copper appearance consid- 
ered desirable for consumer appeal. 


Old Formed from copper sheet or strip. Inside surfaces 
tinned. 


New Formed from copper-clad aluminum. 


Savings Attributable to 35% reduction in cost of ma- 
terial and to elimination of tinning operation. Change 
also desirable because heavy layer of aluminum never 
needs refinishing, whereas tin-lined vessels require retin- 
ning after some use. 

Source: General Plate Division of Metals & Controls Corp. 
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Hinge Bearing 
Bearings for butt hinges available in sizes ranging from 
4 to 6 in. Must be corrosion resistant, require minimum 
maintenance and resist wear over a long period of time. 
Old Conventional machined steel ball bearings. 

New Molded nylon sleeves with integral flanges. 


Savings Manufacturing cost information unavailable, 
but hinge sells for 15% less than comparable ball-bearing 
hinge and offers the following improvements: 

1. All knuckles bear, not just two as in some ball-bear- 


ing hinges. 


2. Thinner bearings permit. thicker, stronger barrel. 
3. Better weather resistance and far longer wear life. 
4. No binding or squeaking. 

5. No lubrication needed. 


Cost savings attributable to elimination of ball bearing 
machining operations and to simplified assembly. 
Source: H. S. Getty & Co., Inc.; E. 1. DuPont de Nemours & Co., Inc. 


Accounting Machine Numbering 
Wheels 


Wheels are 0.430 in. dia, 0.0995 in. thick, with 10 tooth 
gear on one side. Requirements: Clean outline of num- 
erals; close tolerance on width; excellent and accurate 
gear tooth outline. 

Old Two steel shapes machined to size and pressed 
together. Photo (top) shows steps required. Top row 
shows production steps on gear. Lower row shows wheel 
rim and assembly operations. 

New One piece molded nylon. (Lower photo) 
Savings 10%. Expensive machine operations and as- 
sembly operation eliminated. 


Source: Remington Rand, Inc. 


Toy Saxophone 


Must have eye appeal, golden metallic color. 


Old Injection-molded of yellow-pigmented virgin poly- 
styrene (left). 

New Injection-molded of scrap high-impact polysty- 
rene, metallized with aluminum, and coated with yellow- 
dyed lacquer (right). 

Savings Approximately 50%, resulting from reduction 
in cost of plastic. Change also desirable because of more 


realistic metallic appearance achieved. 
Source: F. J. Stokes Machine Co.; Harmonic Reed Corp. 
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Vise Guide 


Used in dental matrix holder. Dimensions: 4 x 1% in. 






internal rectangular cross-section, 44 in. long, 0.028 in. 
wall thickness. Threaded tightening hole for thumb-screw 
mounting on one 4-in. flat. Vise must be easily sterilized 
and resist pitting and corrosion in strong sterilizing 
solutions. 

Old Stamping from Type 420 stainless steel sheet bent 
and formed to rectangular cross-section shape, soldered, 


blanked, deburred, heat treated and hand-polished. 


New Rectangular-shaped, welded and drawn Type 420 





stainless steel tubing of the specified inside diameter and 
thickness, cut to length, drilled and tapped for thumb- 
screw mounting, heat treated to Rockwell C48 minimum 
and assembled into finished matrix. 











Savings 8 to 10 cents per vise, resulting from elimina- 





tion of six forming, joining and finishing steps in former 


manufacturing cycle. 
Source: Superior Tube Co.; J. W. Ivory & Co. 





Latch Cam 


Part is used in retrievable gas lift valve. Must be corro- 
sion resistant, withstand high pressure, maintain shape, 
and resist galling, shock and abrasion. 
Old Machined, drilled and finished from bar stock. 
New Precision cast monel (“S’) 
lapping. 
Savings About 84% saved through elimination of 
machining operations. 


plus drilling and 


5 


Source: International Nickel Co., Inc. 





Steam Trap Body and Bonnet 


Made from square and hexagon bar stock. Primary re- 
quirement is resistance to steam erosion and corrosion. 


Old Stainless steel is the standard in the industry 





. . . 
because it forms a coherent oxide film, resistant to steam wn 
at high velocity. ——e | 
. . . . i 
New A chromized case on ordinary free-machining ef 








steel (1117 steel) produces same result. mena RSS a 


Savings Depending on the size of the parts, savings 
vary from 7.8¢ to 60¢ per piece on a straight material 
basis allowing for freight costs to and from processing 
plant. Ease of machining and availability are also im- 


portant factors. 
Source: Chromalloy Corp. of New York 
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Oil Pump Rotor 


Used on business machines. Must meet tolerances of 
+0.001 and 0.002 in. 

Old Machined from B1113 screw machine steel. 

New Noncarburizing iron-copper powder, pressed and 
sintered. Composition: 88.2 iron (min), 5.0 to 11.0% 
copper, minimum impurities (limited to 0.3 carbon, 0.3 
silicon and 0.2% aluminum). 

Savings Approximately 84%, resulting from elimina- 
tion of machining operations. 


Source: F. J. Stokes Machine Co.; International Business Machines, Inc. 


Business Machine Parts 
1, Accounting machine tie link: 1.250 long, 0.500 wide, 


0.125 in. thick. 2. Accounting machine connecting link: 
1.000 long, 0.375 wide, 0.125 in. thick. 3. Tabulator 
hammer split pawl: 0.687 long, 0.406 wide, 9.093 in. 
thick, 4. Sorter—lever roll bearing: 0.750 hub dia, 0.375 
in. hole. All four parts require accurate outline and close 
hole dimensions. 


Old 1, 2 and 3: Cold rolled steel. 4: Cold rolled steel 


hub with bronze bearing. 


New 1, 2 an 3: Sintered iron powder. 4: Sintered 
bronze powder. 


Savings 25%. Attributed to elimination of expensive 
machining operations. 


Source: Remington Rand, Inc. 


Cable Retainers 


These two wiring unit cable retainers are made in two 
sections and fastened together. The upper cable retainer 
(top) has 180 0.072-in. holes, 0.090-in. apart. Lower 
cable retainer (bottom) has 240 0.072-in. holes, 0.090-in. 
apart. Holes must be accurately located and accurate 
tapping required for holding cables. Rigidity also 
required. 

Old Upper retainer made of a 0.042-in. thick cold 
rolled steel and a 0.093-in. brass plate. Lower retainer 
made of a 0.093-in. cold rolled steel plate and a 0.093-in. 
brass plate. 

New Zinc die castings. 

Savings 50%. Die castings eliminate drilling opera- 
tions, Ten plates cast per machine in production. 


Source: Remington Rand, Inc. 
















































Brake Bracket 


Rough dimensions, 2.5 x 2 x 1.5 in. No critical require- 


ments. 


Old SAE 8740 forging machined to finished dimen 


} . J sions. 
> . m . . 
A ( \ New SAE 4140 investment casting. 
, on _— Savings 40% due to the reduction in machining which 
offset the increased cost of the casting. 


Source: General Motors Corp., Allison Dit 


Compressor Stator Blade 


For the J-35 Allison jet engine, blades varied in length 


j/ 


from approximately 414 in. for Stage 1, to 2 in. for 
Stage 13. Blades must withstand impact and not fail in 
fatigue. 


Dimensional Tolerances: 


. Width +0.008 in. 
Thickness of airfoil +0.003 in. 
Contour of airfoil +0.005 in. 
Straightness of airfoil +0.005 in. 
Twist +14 deg 
Mechanical 
Yield point 75,000 psi 
Tensile strength 100,000 psi 
Elongation 6% 
Rockwell B hardness 90-95 
Bending angle 120 deg 
Old Forged Type 403 stainless steel. 
| New Copper-infiltrated reduced iron powder. 
- Savings Approximately 50%, attributable to less 


handling and labor of metal powder part as compared to 
forging. 


Source: American Electro Metal Corp. 





Spray Nozzle 
Nozzle handles corrosive acids at 150 F inside, hot gases 
at 650 F outside. 

Old Cast 8% antimonial lead. 

New Bonded silicon carbide. 


Savings Lead alloy lasted 3 months, cost 25% more 
than silicon carbide which is still in service after 15 
months. 


Source: Carborundum Co. 
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Washer Gear 


Intermediate wringer-drive gear for washing machine. 
Transmits power from main worm gear spur to wringer 
drive gear. Must meet close dimensional tolerances. 


Old *%%-in. hot rolled C1015 steel blank, pierced, flat- 
tened, machined to cut teeth, and wire-brushed to remove 
burrs. 


New Copper-infiltrated iron powder part pressed and 
sintered. Composition: 22-25 copper, 1.0 max carbon, 0.3 
max silicon, 3.0% max all other elements, balance iron. 
Properties: 7.1-7.6 specific gravity, 75,000 psi ultimate 
tensile strength, 1% elongation in 1 in., 95,000 psi yield 
point in compression, 70-80 RB hardness. 
Savings 7.7 cents per gear, resulting from elimination 
of forming and finishing operations. 

Source: F. J. Stokes Machine Co.; Whirlpool Corp. 


Instrument Clamps 


Four sizes of clamps as shown in photo are used in air- 
craft remote reading instrument. Clamps must meet close 
tolerances and withstand shear stresses on flanges and 
have good corrosion resistance. 


Old Made from aluminum bar stock. Parts required six 
screw machines plus punch press operations. 

New Nickel-silver metal powder part. 

Savings Sixty cents per instrument resulting from pro- 
duction economies. Production operations cut from six 


to two. 
Source: New Jersey Zinc Co.; Amplex Div., Chrysler Corp. 


Toy Cash Register 


Drawer and drawer dividers made of thin gage steel strip 
painted for attractive appearance. 

Old Drawers and strips fabricated from steel coil by 
welding then degreased and painted. 

New Drawers and divider strips now fabricated from 
pre-coated (baked enamel) steel strip. Redesign elimi- 
nates welding. 

Savings About 50%. Use of pre-painted stock elimi- 
nates cleaning and finishing operations after fabrication. 


Source: Enamelstrip Corp. 








Shaft Coupling 


Used for close coupling armature shaft to gasoline engine. 
Part has 51% in. o.d., 214 in. i.d., and is 114 in. thick. 
Must withstand 1800 rpm service. 

Old Part completely machined from SAE 1020 steel bar 
stock. 

New SAE 1020 plate, 13/16 in. thick, from which 514 
in. dia parts are blanked with center hole punched. Weld 
bead then deposited with semi-automatic hidden arc weld- 
ing, and bead machined to dimensions. 


Savings $0.60 per coupling, amounting to approxi- 
mately $3000 per year, due to reduction in machining 
time, and material used. 


Source: Lincoln Electric Co. 


Wing Skin 


Surface of wing skin reinforced with extruded stiffeners. 
Must be aerodynamically smooth; all aluminum con- 
struction. 

Old Drilling, dimpling and/or countersinking both 
skin and extrusions, followed by assembling and riveting. 
New Machine spot welding. 

Savings Approximately 60% due to speed of opera- 
tion of spot welding and elimination of drilling, dim- 
pling, countersinking and riveting operations. Spot welds 
also give more consistent aerodynamic surface. 


Source: Republic Aviation Corp. 


Servo Mechanism Cap 


Cavity shaped part, must withstand 3000 psi hydraulic 
pressure. Dimensions of 0.625 x 1.420 x 2.055 in. must be 
held within tolerances down to + 0.005 in. Must have 
neat appearance. 


Old Machined from 24S-T4 aluminum bar stock. 


New Precision investment cast in beryllium copper. 


Savings Approximately 90% due to reduction of ma- 
chining, scrap material, machine load, and use of special 
jigs and machining fixtures. Assures more consistent uni- 
formity of part, and increases neatness of appearance. 
Source: Bell Aircraft Corp. 
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Air Impeller 


Nine vanes. Part is 3 in. dia, 114 in. high, highly stressed. 
Must withstand 90,000 rpm spin test at ambient tempera- 
tures, must be dynamically balanced, and must withstand 
service temperatures up to 350 F. 

Old Vanes were milled from solid hub of 410 stainless 
steel, then shroud was brazed to vane ends. 

New Redesign eliminated shrouds, and part is invest- 
ment cast in 410 stainless steel. Right, as-cast; left, after 
machining. 

Savings Approximately 75%, due to reduction of ma- 
chining and scrap loss. Cast form requires machining 
of periphery and hub only. 


Source: Fairchild Engine & Airplane Corp., Stratos Div. 


Transmission Reverse Idler Fork 


Part must have excellent wear and strength comparable 
to a mild steel forging in order to stand up under the 
strains imposed on automobile transmission parts. Good 
machinability necessary due to large finished areas, 
drilled, threaded holes. 

Old _— Bronze forging (left). 

New  Pearlitic malleable iron casting (right). 

Savings Pearlitic malleable iron is less costly than 
bronze; casting eliminates several operations necessary in 


forging. 
Source: Chrysler Corp. 


Retainer 


Holds spring assembly. Part is 24% in. o.d., 214 in. long 
with a 5/16-in. flange containing four ears. Must have 
smooth outer surface finish for assembly mating with 
other parts. 

Old 195-T6 aluminum sand casting, with all surfaces 
turned and holes drilled. 

New A380 aluminum die casting with holes cored. Un- 
dercut machined and center hole reamed. 

Savings Approximately 50% due to reduction in ma- 
chining, and amount of material used. 


Source: Fairchild Engine & Airplane Corp., Stratos Div. 

















Waveguide Component 









































Interior surfaces must have a machine surface finish 
equivalent to drawn tubing. Dimensional tolerances must 
be held within 0.003 in, for small sizes and + 0.005 
in. for larger sizes of waveguide. 


Pm, Old Fabricated from aluminum, magnesium or bronze 
ff ‘ =. 
fi 


Jil ) —sheet or bar stock. Individual pieces machined, formed, 
Hy i ~ . . 

/ i ' ; then assembled, brazed, finish machined and often re- 
mr 2 ar, quired re-work to eliminate distortion. 


New Precision sand castings in aluminum, magnesium 
or bronze. Foundry techniques make it unnecessary to 
machine. Tolerances obtained are as cast. 

Savings Approximately 70% due to elimination of 
machining and assembly operations. Parts cast to size 
in one piece. 


Source: Sperry Gyroscope, Inc.; Div. of the Sperry Corp. 





‘‘Y”’? Tube 


Used for barometric flow check. Tube—4 in. long with 
1/,-in. i.d., must be pressure tight with no obstruction or 


sharp bends to disrupt even air flow. Must be light weight 
for aircraft use. 


Old Fabricated of 52S-O aluminum tubing by welding 
spliced tubing into “Y” shape. 

New Precision investment cast in one piece in 356-T6 
aluminum alloy. 

Savings Approximately 50% due to elimination of in- 
tricate machining. Greatly improved functional operation 


of tubing. 
Source: Bell Aircraft Corp. 





Hinge Butt 


Part of hinge on railroad gondola cars. Approximately 
6% x 614 in. Must have high strength and dimensional 
stability. Pin holes must be in line and parallel with base. 
Old Cast 0.20-0.30 carbon steel. Bosses for pin holes 
on outside (top). 

New Redesigned and cast in 0.20-0.30 carbon steel. 
Bosses on inside, and configuration altered to take stress 
direction into account (bottom). 


Savings Approximately 16%, due to reduction in num- 
ber of cores and material required. Old design put ex- 
ternal and internal ribs in bending stress rather than 
compression or direct tension, as the redesigned casting 
did. 


Source : Steel Founders’ Society of America; Superior Steel and Malleable Castings Co. 
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Brazing Fixtures 


fixtures must withstand an operating cycle from room 
temperature to 2100 F to room temperature in 1 hr-10 
min. 


Old Heat resisting alloy. 


New § Bonded silicon carbide. 





Savings The silicon carbide fixtures cost less, elimi- : 
nated parts sticking and lasted five times as long as the 
metal fixtures. 


Source: Carborundum Co. 


Form Blocks 





Used for rubber forming and as miscellaneous locators on 


= jig fixtures. 

Old Machined steel plate. 

New Aluminum cast plate machined to dimensions. 
a Savings Approximately 25-30%, due to greater ease 
nee 4 of machining and final hand finishing. Also advantages 
i 4 gained in reduction in weight. 
a Source: Republic Aviation Corp. 
: % 
»* Ei 
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Coil Support Ring 





Upper coil support ring, 20 in. in dia, for special gen- 
erator. Must be non-magnetic and have high strength. 
Old = Forging of Discaloy (13.5 chromium, 26 nickel, 
3 molybdenum, 1.7 titanium, 0.20% aluminum). 

New Forging of 18:8 stainless steel. 


Savings 75%, resulting from lower cost of material. 





Source: Westinghouse Electric Corp. 





Oil Pump Rotors 
The parts must have good wear resistance to ensure a 
matching seal over the life of the automobile engine. 

Old Cast iron and machined steel forging. 

New Powdered iron, pressed and sintered. (Oilite) 


Savings Tooling cost reduced, machining reduced, scrap 


eliminated. 
Source: Chrysler Corp. 
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Armature Shaft 


Used on electric motor driven welder, shaft is 314 in. 
dia for 54 in., then extends 101% in. at 1% in. dia. Smaller 
extension is seat for exciter armature. Must withstand 
1800 rpm generator service. 

Old Machined from SAE 1020 steel bar stock. 

New Extension segment made of SAE 1020 steel bar 
stock of smaller dia, welded to main part of 1020 steel 
shaft, then machined to within tolerances. 

Savings $4.60 per shaft, due to reduction in material 


used and 60% reduction in machining time. 


Source: Lincoln Electric Co. 


Transmission Shift Fork 


Part is 5-in. long by 4-in. wide at greatest dimension. 
The material must be tough, have good wear properties 
when hardened and have good machineability. 

Old AISI C 1045 forging, induction hardened pads at 
ends of arms (right). 

New Pearlitic malleable casting. Induction hardened 
pads (left). 

Savings Part is a good shape for casting, which elimi- 
nates several forging operations. A slight improvement 


in machineability also was realized from material change. 


Source: Chrysler Corp. 





Door Panel Foundation Board 


The foundation board backs up the upholstery in auto- 
mobile doors. It must be dimensionally stable, water- 
proof, reasonably impact resistant and strong enough to 
be held by metal pins without tearing. 


Old Asphalt impregnated fiber board (right). 
New Water repellent kraft corrugated box-board (left). 





Savings Part is a good shape for casting, which elimi- 
service. Handling in assembly is simplified since the new 
material is lighter, does not stain workers’ hands or door 
trim, 





Source: Chrysler Corp. 
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Fuel Pump Shell 


Cast cover, valve housing and body of automobile fuel 
pump must seal gasoline under pressure. The flanges must 
have good creep resistance to maintain pressure on gaskets 
and must be strong enough to resist breaking when bolted 
to engine block. Average wall thickness is 14 in. 


Old Zinc die casting. 
New Aluminum die casting. 


Savings Flange breakage and deformation eliminated, 
aluminum for casting less expensive per unit volume. Ma- 
terial cost savings range around 30%, at the average price 


of zinc. 


Source: Chrysler Corp. 


Computer Plugboard Panels 


Panels are about 9x7 in. in size and contain 816 holes 
0.156 in. in dia about 0.30 in. apart. Holes must be 
accurately located. Surface must be free from marks and 
scratches. Panels must be flat within 1/32 in. 


Old Laminated phenolic (“LE”) sheets, milled and 
drilled (left). 


New Molded phenolic (BM120) (right). 


Savings 50%, due to elimination of expensive milling 


of slots and drilling 816 holes. 


Source: Remington Rand, Inc. 


Drilling Auger 


Used for drilling in various types of earth formations. 
Length 7 in., dia 35 in. Must have rigidity, abrasion 
resistance and be reasonably ductile. Must be weldable 
for hard facing. 


Old Body made of mild steel to which blades of 4140 
steel were welded (top). 


New Cast in one piece of chromium-manganese- 
molybdenum steel (bottom). 

Savings Approximately 45%, due to elimination of 
assembly operations and reduction of machining. Also, 
part had less distortion, better rigidity and improved 
appearance. 


Source: Steel Founders’ Society of America; Pacific Steel Casting Co. 






































Worm Gear 





A 3.880-in. o.d. gear used on an aircraft gun mount. Must 
be corrosion-resistant and operate without excessive wear. 
Old Machined from aluminum bronze bar stock. 


New Machined from 75S-T6 aluminum alloy bar stock. 
Gear teeth surfaces electrolytically oxidized by Martin 


hard coat process as shown. 


\ 


Savings Approximately 70%, resulting from reduction 
in cost of material. Change also desirable because of the 
weight reduction: about 4 lb per gear or 68%. 


Source: The Glenn L. Martin Co. 


Freezer Cabinet Frame 


Breaker frame used on upright freezer cabinet. Largest 
of various sizes measures about 36 x 57 in., has a pro- 
jected area of about 800 sq in., and weighs about 3 lb. 
Must have glossy surface, provide good thermal insulation, 
provide for thermal expansion without damage, and with- 
stand abrasion and extreme temperature and humidity 
conditions. 


Old Four straight extrusions of ethyl cellulose, with 
joints covered by molded corner pieces of polystyrene 
screwed in place. 

New One-piece molded frame of high-impact polysty- 


rene. 





Savings Approximately 50% 
in cost of material and simplified assembly. Change also 


, resulting from reduction 
desirable because of the low moisture absorption of poly- 
styrene and the improved appearance of the new design. 


Source: General American Transportation Corp., Plastics Division; 
Amana Refrigeration, Inc. 


Cover For Fuel Gage Inspection Hole 


The 4-in. cover is molded with retaining lugs so that it 
snaps in place in a 31, in.-hole in the floor pan of an 
automobile. It must be stiff enough to bridge hole and 
stay in place during vibration and shock. 


Old 70 durometer hardness rubber compound contain- 
ing a metal disk insert (left). 

New 90 durometer hardness rubber without insert (right) . 
Savings Removal of insert simplified production, elimi- 


nated stamping and handling metal disk. 
Source: Chrysler Corp. 
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Clock Part 


Alarm hammer for alarm clock is specially curved pivoted 
piece 1-14 in. long, 3/16 in. wide and 1% in. thick. Close 
tolerances to give precise balance, high corrosion and 
impact resistance required. 

Old Made up of six components. Blanked from sheet 
brass, holes drilled and tapped, and components as- 
sembled (left). 


New Total of only 3 components: oil impregnated 


A-h 


iron powder part, a staff and a stop pin. 


Savings About 30%. Machining operations and scrap 
eliminated plus cutting of inspection costs. New part had 





better wear characteristics because of oil impregnation. 
Stat Source: Metal Powder Assoc.; Lux Clock Mfg. Co. 


Turbo-Jet Engine Support 


This support for 11-ft long engine consists of an inner 
ring attached to an outer ring by a series of struts. Center 
ring must withstand 7200 lb thrust. 


Old Aluminum alloy forging. Starting with doughnut 
shape, the struts, rings and other details were hogged out. 





i 





New Cast Ductile (nodular) iron inner and outer rings 
machined and joined together with stainless steel struts 
welded to the rings. 





Savings At least 80%. Saving achieved through elimi- 
nation of hogging operations which took 1200 hr. 





Source: International Nickel Co., Inc. 


Air Cylinder Assembly 
Cylinder is approximately 2 in. in dia by 2 in. long. 


34-in. bearing for piston shaft. Assembly must have con- 
stant compression characteristics through normal atmos- 
pheric changes and normal operating life, low friction 
of operating parts, and parts must be easily assembled. 
Old Aluminum die cast cylinder, machined to close 
tolerances and fabricated steel piston. 

New Mineral filled phenolic cylinder molded complete. 
Mineral filled phenolic piston molded on shaft complete. 
Savings 60%, because of elimination of selective as- 
sembly and expensive machining. 


Source: International Business Machines Corp. 
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Governor Drive Gear 


Approximately 634 in. dia. with 14% in. o.d. hub. Gear 
teeth must be hard and abrasion resistant. 

Old Machined from SAE 8617 steel forging, carburized 
and die quenched (bottom). 

New Two part weldment. Face stamped from SAE 
1035 steel sheet stock and induction hardened. Hub ma- 
chined from SAE 1035 bar stock and welded to face 
(top). 

Savings Approximately 40%, due to ability to stamp 
and heat treat flat faces of gear in lots of 25 at a time; 
also reduction in machining time. 


Source: General Motors Corp., Allison Div. 


Engine Hoist Fitting 


A T-shaped fitting 914 in. high which is installed in an 
aircraft upper wing surface to support an engine hoist 
tripod. Must be able to withstand high compressive and 
bending loads. 

Old Machined from 75S-T6 aluminum alloy bar stock, 
10x414x6 in. (top). 

New Same material forged in closed dies and machined 
as shown (bottom). 

Savings Approximately 60% based on 400 pieces. Sav- 
ings attributable primarily to reduced machining costs. 
Scrap loss also reduced 2.43 lb per fitting. 


Source: The Clenn L. Martin Co. 


Ring-Plate Valves 





Used on freon compressors. Must have high hardness, 
yield and tensile strength. 


Old Carbon steel strip, blanked, and heat treated to 
desired hardness. 


New Type 17-7 PH (precipitation-hardening) stainless 
steel strip, 0.040-in. thick, purchased in cold-worked con- 
dition, blanked and heat treated. 


Savings Cost reduction due to the need for only one 
low-temperature heat treatment, since cold-working has 
already imparted some hardness to material. Yield and 
tensile strengths also very high. 


Source: Armco Steel Corp. 
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Light Fixture Disk 








































This disk is used in fluorescent starter base to seal and 
' insulate starters. Disk must be flat for automatic assembly, 
J have good electrical insulation properties and little mois- 
ture absorption. 
Old Phenolic laminate. 
* New Cellulosic-base resin-bonded fiber board. 
‘ Savings About 40%, because of lower raw material 
cost. 
Source: Rogers Corp. 
ao 
Vignal =e Instrument Name Plates 
: tO Name plates for instruments and relays must be adaptable 
> to photoengraving and be corrosion resistant (under pro- 
tected conditions) in order to remain legible. ’ 
Old Nickel silver sheet. 
New Aluminum alloy 3S sheet. 
Savings 34.4% ($6140 per year), resulting from re- 
duction in cost of material. 
Source: Westinghouse Electric Corp. 
> | prea Card Pusher Finger 
. 4 Part used on card stacking mechanism of a card punch 
machine. Must have smooth surface finish. Must stack 
cards without marring or breaking edge. 
Old Machined and formed steel parts (top). 
New Anodized aluminum die casting (bottom). 
te Savings 60%, because of reduction in number of parts 
"7 and assembly operations. 





Source: International Business Machines Corp 





Toy Tank 


Must have eye appeal. 

Old Molded of virgin polystyrene (right). 

New Molded of scrap polystyrene or cellulose acetate 
and vacuum metallized with aluminum (left). 

Savings Approximately 50%, resulting from reduction 
in cost of plastic from 35 cents per |b to 5-10 cents per |b. 
Change also desirable because of metallic appearance 
achieved. 





Source: F. J. Stokes Machine Co.; Ideal Toy Corp. 
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Master Contour Tool 


Master compound contour tool for an area of F84F wing. 
Approximately 3 x 8 feet. Must have high dimensional 
stability, accurate contour configurations, and locations 
for 3 critical holes. 

Old Kirksite casting, ground to contour and mounted 
on specially constructed dolly. 

New [Epoxy resin-glass cloth laminate, reinforced with 
paper based phenolic tubing. Aluminum blocks molded- 


f in to locate 3 critical holes (see photograph). 
rr ™ "™, Savings Approximately 80%, due to reduction in con- 
A ; struction time. Increased cost of plastic and glass fiber 
\ - 
atl 


offset by decreased amount of material used. Weight of 
tool reduced from 3100 lb for Kirksite (plus 1000 lb for 
special dolly) to 240 lb for plastic tool. The latter sagged 
less than 0.001 in. in the center when suspended from 
ends, while Kirksite tool sagged over 0.25 in., thus re- 


quiring special dolly. 


Source: Republic Aviation Corp 








Shock Absorber Piston 


The part must have good compressive strength and excel- 
lent wear resistance to stand up under the stress and wear 
involved in damping automobile shocks. 


Old = Cast iron and brass (left). 
New Powdered iron—sintered (right). 





Savings Reduced material cost by eliminating brass, re- DUVOUUU UU UOT 
‘jel 8 / 

' i ry! 
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duced machining operations, eliminated scrap loss. 


Source: Chrysler Corp. 











Connecting Rod 


Length, 32 in.; max width, 7 in.; thickness 31% in., with 
square bearing end. Must have high tensile and com- 
pressive strength with minimum weight, good machina- 
bility and shock resistance. 

Old  Bull-dozed forging of SAE 1045 steel (bottom). 
New Cast steel leaving allowance for finishing only (top). 


Savings 46%, due to reduction in machining and ma- 
terial used. Weight reduced from 89 to 70% lb. 


Source: Steel Founders’ Society of America; Malleable Iron Fittings Co. 
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Capacitor Insulation 































Dielectric winding for electrical capacitors used to pre- 
vent formation of arcs in relay contacts. Must be thin 
and have: chemical stability; resistance to moisture pene- 
tration and decomposition by hydrolysis; good dielectric 
strength; good mechanical strength; high temperature 
stability; and low direct current conductivity. 


K : Old Mineral-oil-impregnated paper protected with 


___aa, lacquer. 


New Heat-sealed “Mylar” (polyethylene terephthalate) , 
t a strong, transparent polyester film. 





Savings Figures unavailable, but savings claimed as a 
result of elimination of protective lacquer coating. 
Change also desirable because of increased moisture re- 
sistance, greater heat tolerance, better material quality 
control, and reduction in capacitor size. 


Source: Bell Telephone Laboratories, Inc. 





Ventilating Outlet 


Tube inserted through disk forms heating and ventilating 





= outlet for aircraft cockpit. Joint must be airtight. 

: Old Both parts made from 61S aluminum alloy sheet and 
C) assembled by heli-arc fusion welding. 

SA New Same materials assembled by dip brazing instead 
of welding. 


Savings 43% 
straightening operation made necessary by metal distor- 


resulting from elimination of a hand 


9 








tion occurring during welding. 


Source: The Glenn L. Martin Co. 





Aircraft Bulkhead Door 


Measures 5 ft high and 32 in. wide. Must be watertight 
under 10 psi load and must be fairly rigid. 


Old Built up with 0.025-in. 24ST aluminum alloy skin, 
0.040-in. 24ST frame, and numerous aluminum alloy stiff- 
eners and gussets. Total of 39 details assembled with 
rivets and spotwelds (top). 


j New Aluminum honeycomb core of 0.001-in. foil and 

4 | a Inner skin ¥-in. cell sandwiched between two 0.016-in. 24ST alumi- 

sasa= NY num alloy skins. Total of three details assembled by metal 
bonding with FM-47 adhesive (bottom). 


Savings Approximately 41% based on 200 assemblies. 
Savings attributable to reduced number of parts, less tool- 
ing and less fabrication time needed. Change also desir- 


~---+) . able because of the weight reduction: 3.4 lb per door or 
Honeycomb core --- 15%. 





r-Edge reint. 
/ 








| Outer skin -~ 
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Source: The Glenn L. Martin Co. 








Exhaust Muffler 


Diesel engine wet type exhaust muffler, 2 ft, 5 in. dia 
by 96 in. long. Part must withstand high temperatures 
and resist corrosive action of sea water and exhaust gas. 
Old Fabricated from heavy mild steel sections by weld- 
ing; galvanized. 

New Fabricated from thinner mild steel sections by 


welding: ceramic coated. 


D? 
Savings 50% in weight resulting in cost saving, and 
50% or more in maintenance costs because of less fre- 
quent replacements. 


Source: United States Navy 


Instrument Cover 


Part is 16 in. by 26 in. by 91,4 in. with wrinkle enamel 
finish. Must have dimensional stability, sound insulation 
and ability to withstand rough handling. 


Old Three part assembly. Two die-cast aluminum end 
pieces with aluminum sheet wrap-around for center sec- 
tion. Three units riveted together, joints filled and as- 
sembly enameled. 

New Glass reinforced plastic one-piece molding. 
Savings Approximately 35 to 50% attributed to lower 
assembly time, and reduced shipping costs because of 


lighter weight. 


Source: Winner Manufacturing Co., Inc. 


Bullet Cup 


Caliber 0.30 ball bullet jacket cup. 


Old Regular cup, brass, (44-50 Gr.) wash, lubricate, 
draw, anneal, wash, lubricate, draw, trim (scrap 9-16 
Gr.) (top row). 

New Lightweight cup, brass, (38-44 Gr.) draw, trim 
(scrap 3-10 Gr.) (bottom row). 


Savings $12,635 per 10,000,000 rounds (estimated 
$5,635 by elimination of one drawing operation together 
with annealing, washing, etc. and $7,000 by reduction 
in material). 


Source: United States Army 
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Valve Cam 


Segment approximately 1%4-in. dia with hub 9/16-in. 
o.d. and 0.312 i.d., splined Cam surface requires 10 rms 
finish and hardness of Re 54. Hub must be under Re 28-32 
for broaching. 

Old Two piece assembly. Cam segment of 4140 steel 
turned from bar stock and hardened to Re 50. Hub of 4% 
hard brass turned from bar stock and broached. Two 
pieces then riveted. 

New One piece precision investment casting in 4140 
steel, all holes cored to size. Outer periphery ground and 
hub i.d. broached and tapped for set screw. Cam area 
surface hardened to Re 50. 

Savings Approximately 86% due to reduction of ma- 


chining and elimination of assembly operation. 


Source: Fairchild Engine & Airplane Corp., Stratos Div. 


Instrument Parts and Bearings 


Bronze bearings and parts for surveying instruments 
must be machined to extremely close tolerances. 


Old Machined from sand castings. 


New Machined from continuous cast bronze on fully 
automatic machines. 
Savings Substantially lower cost production because 
of minimizing rejections due to porosity, blow-holes and 
other internal defects. 


Source: W. & L. E. Gurley; American Smelting & Refining Co. 


Wing Tip Fuel Pod Attachments 


Chief requirements of the attachments aft (left) and for- 
ward (right) are high strength and low cost. 


Old Parts had previously been machined from solid 
billets of aluminum or as aluminum forgings. 


New Impact extruding of 14S-T6 now used to produce 
can sections which are later cut in half to make two parts. 


Savings Cost of parts has been approximately halved 
over the most expensive method of production (machin- 
ing) and reduced appreciably below forging costs. Com- 
parative costs of three methods are given for the two 
parts in quantities of 180 pieces each. 


Aft Section Forward Section 
Machined .......... $5.59 each $9.73 each 
i errr re 4.07 each 6.54 each 
Impact Extrusion ... 2.01 each 5.89 each 





Source: Hunter Douglas Corp.; Northrop Aircraft, Inc. 
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Machine Base 


“Bed” for textile uptwister machine. All four sides of 
base must be square and straight. Holes for vertical 
suspension rods must be faced, and distance between 
holes must be held to tolerances of + 0.002 in. 

Old Gray iron casting machined to final dimensions 
(top). 

New § Hot rolled mild steel weldment (bottom). 
Savings $11.93 per base. Partly due to reduction in 
machining operations, material used, and tooling cost. 
Also, with castings, length of base sections was deter- 
mined by most efficient casting techniques; therefore old 
machine required 16 “beds” per machine. With weld- 
ment, longer “beds” are feasible, reducing number per 
machine to 8. Design flexibility allows meeting of vary- 
ing customer specifications. 


Source: James F. Lincoln Arc Welding Foundation 


Cutting Machine Rail 


Twelve foot track for oxyacetylene shape-cutting machine. 
Must have dimensional stability and rigidity to insure cut- 
ting accuracy of machine. 


Old Cast iron rail and fabricated steel base assembly 
(two parts). 


New Gray iron casting (one piece). 


Savings Elimination of two machining operations and 
one assembly operation. Cutting accuracy held to 0.015 
in. over length of track. 


Source: Gray Iron Founders’ Society, Inc. 


Automobile Oil-Pump Gears 


The three small gears are lubricating oil-pump gears, the 
larger is an automatic transmission oil-pump driving 
gear. The smaller gears must have tooth strength of 
2000 lb, tolerance must be within 0.001 in. o.d., 0.0005 
in. id. and must be concentric to 0.001 in., total indi- 
cator reading. Transmission oil pump gear must meet 
approximately the same tolerances. All must have good 
wear resistance. 


Old Machined from carbon steel bar stock, case 
hardened. 
New Sintered iron powder. 


Savings Lower tooling cost, machining eliminated, no 


scrap loss, case hardening eliminated. 
Source: Ford Motor Co. 
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Water Inlet 


Funnel assembly designed to admit water to “Laundro- 
mat” automatic clothes washer but prevent back- 
siphonage of wash water into water supply line. Must 
withstand mild impact and resist deterioration in a humid, 


alkaline environment. tte, 7 
Old Two zinc die castings assembled with screws. an 
New Two parts molded of “agitator grade” phenolic \ | 


plastic and assembled with screws. 
Savings Approximately 48%, resulting from reduc- 
tion in cost of material. Change also desirable because 


of the elimination of a corrosion problem with the zinc. 


Source: Westinghouse Electric Corp. 
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Bearing Support Flange 


Inlet flange has shape of elliptical ring with 14-in. 
minor axis and 27-in. major axis. Width 154 in., thick- 
ness 5g in. Must have moderate strength, good surface 
finish, and close dimensional tolerances for mating fits. 

Old Machined from elliptical casting of aluminum alloy ’) 
356-T6. f 
New Extruded section of aluminum alloy 61S-T6 con- VJ 4 
tour formed to shape. 


Savings About 65%, resulting from elimination of 
intricate machining operations. 


Source: Westinghouse Electric Corp. 














Pump Guide Vanes 


Stationary guide vane assembly for circulating pump must 
be corrosion-resistant and resist erosion by high-velocity 
water containing some suspended solids. Shape requires 
alloy having good castability and fluidity. 


Old Bronze (88-90 copper, 8-10% tin) casting. 
New Gray iron (ASTM Class No. 30) casting. 


Savings About 65%, resulting from reduction in cost 
of material. 


Source: Westinghouse Electric Corp. 
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Electron Tube Anodes 


Must have black surface for maximum radiation absorp- 
tion. 


Old Formed from carbonized nickel. 

New Formed from low carbon steel double-clad with 
aluminum that is blackened during tube manufacture. 
Savings Reduction of about 50% in cost of material. 
Change also desirable because of relatively critical nature 


of nickel supply. 
Source: General Plate Division of Metals & Controls Corp. 








Card Register Block 


A business machine part requiring close dimensional tol- 
erances, sharp contours and concentricity of bore. 


Old Machined from C1010 steel. 


New Iron powder, pressed and sintered. Composition: 


wt? AT tie see Sa 





98 iron (min), 0.1 carbon, 0.06 max combined carbon, 
2% max impurities. Holes tapped after sintering. 
Savings Approximately 82%, resulting from elimina- 
tion of most machining operations. 





Source: F. J. Stokes Machine Co.; International Business Machines, Inc. 


Insulating Washer 


Electric range insulating washer is 34 0.d. x 0.201 i.d. 
and 3/16 in. thick. Must have high electrical insulation 
properties, good strength and flatness. 

Old Machined phenolic. 

New Cellulosic-base resin-bonded fiber board. 


Savings About 20% because of lower raw material 
cost. 


Source: Rogers Corp. 


Surgical Instrument Lug 


Twenty-three of these tiny lugs are used in surgeons’ 
suturing apparatus. Must be corrosion resistant, made to 
close tolerance, and have smooth sliding bit. 


Old Machined from bar stock. 


New Precision cast from Type 302 stainless steel. 
Given slight touch up grinding. 


Savings Cost cut from 55¢ to 22¢ apiece—a savings of 
60%. 


Source: International Nickel Co., Inc. 
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Aircraft Bushings 


Used mainly for bearings on aircraft control rods. Usual 
bore size range is from 0.190 to 0.375 in. Tensile strength 
requirements range from 125,000 to 145,000 psi. Dimen- 
sional tolerances: 0.001 in. on i.d. and +0.00025 in. 
on o.d. Maximum surface roughness: 100 micro-in. Must 
withstand severe vibration and must therefore be free 
from cracks, fissures and other defects. 

Old 4130 alloy steel bar stock, drilled and reamed to 
form inside diameter. 

New Cold drawn 4130 steel tubing of the specified 
inside diameter size. 

Savings 15 to 20%, resulting from (a) elimination of 
machining operations, and (b) reduction of the reject 
rate on finished parts from 30-35% to virtually zero. 


Source: Superior Tube Co.; Aircraft Products Co. 


Gasket 


Gasket in various sizes is used in automatic torque con- 
vertor. Must have clean fabricated edges and smooth 
surfaces and withstand high pressures. 

Old Hard fiber with rubber overlay. 

New Cellulose beater treated with Hycar rubber. 


Savings 25% saved because of lower manufacturing 
costs. 


Source: Rogers Corp. 


Reel Counterwheel 


This part for a business machine has 10 teeth and a 0.10- 
in. hub. One tooth extends the length of the hub. Outside 
diameter is 0.750 in. Part must have good impact and 
wear resistance and be easy to fabricate since quantities 
required are high. 


Old Solid steel. Operations to produce were: blanking. 
coining to obtain hub and high tooth, boring, teeth 
hobbed, length ground to 0.0005 in. (see top row in 
photo). Part carburized 0.006 in. to 0.008 in. and 
hardened, then flash chrome plated. 100% inspection. 


New Copper-infiltrated iron sized to gear contour; case- 
hardened 0.006 to 0.008 in.; black oxide treated for 
identification; parts ground to 0.0005 in. (see bottom 
row) 

Savings 75%. Expensive machining operation and 
100% inspection eliminated. Closer material control re- 
quired now, but less dimensional control. 


Source: International Business Machines Corp. 
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Fuse Component 


The ring-shaped artillery fuse component must be corro- 
sion resistant and must withstand the heavy shock of 
firing and initial impact. 

Old Plated steel part machined from bar stock required 
& separate operations of machining, milling, and finishing. 
New Plated powdered iron sintering. 

Savings 62%. Powdered iron sintering reduced opera- 
tions to three, eliminated large scrap loss. 


Source: Lionel Corp. 


Circuit Breaker Contact 


Must be sound throughout and have high electrical con- 
ductivity, high strength and close dimensional tolerances. 
Overall dimensions: 3% x 24 x 15/16 in. 

Old Machined from octagonal, forged bar of Cupaloy 
(99.4 copper, 0.5 chromium, 0.1% silver) which had been 
previously cast and heat treated. 

New Shell mold cast of Cupaloy and machined as shown. 
Savings 45%. Of this cost saving, one-third is attribu- 
table to reduced material cost, and two-thirds to elimina- 
tion of several machining operations (machining to out- 
side shape, drilling two holes, and machining 5/16-in. out- 
side slot). 


Source: Westinghouse Electric Corp. 


Cable Sheath 


Used to protect core of exchange cable. Must keep out 
moisture, be adaptable to easy splice covering, and utilize 
readily available materials. 


Old Lead alloy extruded over the core, 


New Stalpeth, a steel-aluminum-polyethylene assembly. 
The core is wrapped first with corrugated aluminum strip, 
then with terne-plated corrugated steel strip that meshes 
with the aluminum. A thin flat ribbon of solder is inserted 
in the overlap of the corrugated steel and the joint is 
sealed by induction heating. Steel surface is then flooded 
with rubber cement and polyethylene is extruded on. 


Savings Figures unavailable, but savings claimed as a 
result of reduction in cost of material. Developed to im- 
prove performance of Alpeth (same construction without 
corrugated steel jacket and without metal joining) which, 
in turn, was developed at a time when lead was in short 
supply. 


Source: Bell Telephone Laboratories, Inc. 
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Bollard 


A 2-ft high mooring post located inside forward entrance 
hatch of seaplane. Must be corrosion-resistant and able 
to withstand medium-to-high shock loads. 

Old 4130 steel tubing and sheet assembled by welding 
and nicke!-plated. 

New 17-7PH stainless steel tubing welded to a sand- 
cast head of the same material. 

Savings Approximately 72%, resulting from (a) elimi- 
nation of a straightening operation made necessary by 
metal distortion occurring during welding and heat treat- 
ment, and (b) elimination of the plating process which 
had required excessive rework because of unsatisfactory 


adherence. 
Source: The Glenn L. Martin Co. 


Hydraulic Governor 


Machined cylinder with splined hub. Hole in cylinder for 
actuator weight must have smooth inner surface, Cylinder 
must be concentric on hub. 

Old Machined from SAE 8640 steel forging and built up 
into assembly (right). 

New Machined from SAE 8640 steel bar stock, and re- 
designed to reduce number of parts in assembly (left) . 
Savings $5.75 per governor, due to reduction in 1) 
material used, 2) machining, and 3) assembly operations. 


Source: General Motors Corp., Allison Div. 


Canopy Checking Fixture 


Used to coordinate contours on F84F canopy and turtle- 
deck sections. Must have high dimensional stability and 
accurate contour configurations. 


Old All welded construction of steel tubing and formed 
steel plate, 


New Epoxy resin-glass cloth laminate, molded to con- 
tour and reinforced with paper based phenolic tubing 
bonded together with asbestos filled epoxy resin paste. 


Savings Approximately 80%, due to reduced construc- 
tion time. Increased cost of plastic offset by decreased 
amount of material used. Weight of tool reduced from 
375 lb for steel to 75 lb for plastic. 


Source: Republic Aviation Corp. 



























Stretch Form Block 


Sizes range from 2 ft square to 5 x 10 ft. Used for stretch- 
wrap forming of aluminum skins, 0.032- to 0.084-in. thick. 
. — Old  Kirksite casting eround to contour. 
( / New Epoxy resin-glass cloth laminated shell, filled with 
foamed phenolic resin, mounted on reinforced boiler plate 
j 4 base. 
Savings Approximately 50%. Molding plastic tool to 
shape eliminates all hand finishing or grinding. Reduces 
skilled labor by 24. Plastic tool weighs 1/6 as much as 


Kirksite. 





Valve Disk Sleeve 


Small part acts as guide for valve disk in air-release mech- 
anism of petroleum meter. Measures 254 in. dia, % in. 
thick. Must be corrosion-resistant and meet tolerances of 
+0.001 in. on two diameters. 


Old Machined from plain brass rod stock. 
New Brass (80% copper, 20% zinc) powder pressed 
and sintered. 


f 


Savings About 67%, resulting from elimination of ma- 
chining operations. Zinc die casting with protective coat- 


ing offered equal savings but was unsatisfactory in service. 








Source: F. J. Stokes Machine Co.; Neptune Meter Co 
, x 
Torque Box Plate : 
Arched plate 92 in, long and 4 in. wide with built-up sec- Aa 


tions at areas of load concentration. Must be able to with- 


= ge NE A Bas 


stand high loads. 
Old Machined from 14-in. 24ST aluminum alloy plate Sl 
(top). Moachineg~’ A-A 


New Web blanked from 24ST aluminum alloy sheet. 
Built-up sections formed by bonding on three 24ST stamp- 
ings with FM-47 adhesive (bottom). 


Savings Approximately 40% based on 293 parts. Sav- 
ings attributable to reduce labor cost and elimination of 
4.2 lb of scrap per plate. 





Source: The Glenn L. Martin Co. 
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Governor Slide Assembly 


































Service and fabricating requirements of this 1% in. high, 
q l in. wide, 61% in. long part are such that the most sat- 
a isfactory material and method can be used. 


Old Made as weldment joining four separate wrought 


sore. 


steel pieces (left). 


ieee New Now made as one-piece malleable iron casting 


(right). 





Savings Overall savings of 46% were realized through 
change; 35% in manhours of labor, The additional sav- 





ings over the reduction in labor costs were due to a 
reduction in paper work in engineering involving control 
and production control departments. 


Source: Caterpillar Tractor Co. 


Gear Cover 


Covers gear on braiding machine. No critical structural 
requirements. Pleasing appearance for saleability. Must 
be reproducible in production quantities. 

Old Fabricated from 9 pieces sheet steel; cut, shaped, 
assembled and butt welded. 

New Gray iron casting. 

Savings Approximately 90% due to elimination of 
fabrication operations. Also improved appearance and 





increased shock absorption. 





Source: Gray Iron Founders’ Society, Inc. 





Rear Axle Shaft 


The 28-in. steel shaft is flanged at one end, splined at 
the other. The steel must have good fatigue resistance, 
toughness and hardenability. 


Old SAE 1330 alloy steel hardened throughout. The 
part was forged, quenched and drawn to Brinell 321-363 
and shot peened. 


New Carbon steel forged and strain drawn, normalized 
in center of shaft. Induction hardened with progressive 


heating and immediate quench. Hardening depth 1 in. 
Surface hardened to Re 45-55, minimum Re 40 at 0.130 





A-A in. depth. Flange not hardened. Shaft core Brinell 179- 
229. 
. @ Savings Raw material cost substantially reduced. Shot 


peening eliminated, scaling all but eliminated due to fast 
heat and immediate quench. The shaft is improved due 
to increased fatigue resistance, harder spline and bearing 


surface, 
Source: Ford Motor Co. 
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Wing Skin Segment 


Finished skin must be 75S-T6 aluminum alloy, must con- 
tain compound contour accurately machined to various 
dimensions, with cut-out for refueling door. Skin made 
from %% in. plate, approximately 30 x 33 in. 

Old (1) 75S-T6 plate machined in flat condition, (2) 
annealed to “OQ” condition, (3) brake formed and hand- 
worked to contour, (4) solution heat treated to “W” 
condition, (5) hand worked to correct for warpage, and 
(6) age hardened. 


New (1) 75S-T6 plate machined in flat condition, (2) 
heat to 900-920 F in electric furnace, (3) hot blank is 
moved from furnace to press where it is formed and die 
quenched in one operation, and (4) age harden. 


Savings Approximately 25%. Attributable to elimina- 
tion of one heat treat operation and all handwork plus 
reduction of multiple brake-forming operation to single 
die-forming operation. 


Source: Republic Aviation Cor; 


Toaster Parts 


Interior parts of electric toaster; must have good heat re- 
flectivity and durability. 


Old Steel sheet stock, nickel plated, stamped and as- 
sembled. 


New Hot-dip aluminum coated steel sheet stock. 
stamped and assembled. 


Savings Approximately $100,000 per year, due to elimi- 
nation of plating costs. 


Source: Armco Steel Corp 


Microfinish Comparator 


Contains 22 standard surfaces for comparative micro- 
finish measurements. Each standard must be held within 
tolerances as established by SAE: 2-4 microinches, +-25 
—35%; 8 microinches, +20 —30%; 16 microinches, 
+15 —25%; and 32 microinches and above, +15 
—20%. 

Old Each sample machined from stainless steel. 


New Electroformed sheet of electrolytic nickel contain- 
ing 22 samples. 


Savings Electroforming process allows the production 
of 48 complete sets of 22 samples at one time, eliminat- 
ing all machining operations. Increased purity of elec- 
trolytic nickel eliminates corrosion. 


Source: Gar Precision Parts, Inc.; Baptist Machine Co., Inc. 
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Valve Yoke 


Bottom of flange is bolted to valve body and valve stem 
passes vertically through the yoke. Height 11 in., dia 
of flange 6 in. Must be strong enough to withstand 
bending, tension and torsional stresses imposed by turn- 
ing handwheel and valve stem. Must maintain alignment 
of top and bottom bearings for operation of valve stem. 








Old Bolted assembly consisting of 2 steel castings, 2 
SAE 4140 steel strain rods and 2 hex nuts (right). 

New One piece carbon steel casting (left). 

Savings Unit savings per yoke $15.81 (assembled yoke 
cost $30.84, cast yoke cost $15.03), due to reduction in 
machining and material used. 


Source: Steel Founders’ Society of America; Dodge Steel Co. 





Angle Nut 


Highly stressed part; 4 x 7/16 x 7/16 in. angle with 
14 in. base end for tapped hole. Four mounting holes 
in sides of angle. Dimensions must be held to close 
tolerances. 

Old Machined from 4140 steel bar stock. Required 


cavity milling and drilling of mounting holes. 
New Precision investment cast in 4140 steel. 


Savings Approximately 90% due to elimination of 
machining, mill fixture, drill jig and machine load. Cast- 





ing requires only tapping one hole. 





Source: Bell Aircraft Corp. 


Propellant Trap 





Anti-tank rocket trap supports the rocket propellant while 
latter is burning. Trap must withstand severe chamber 
pressures plus erosive effect of high velocity hot propel- 
lant gases. 


Old Precision investment cast trap made of 1020 steel, 
trap spacers are stampings. 

New Trap and spacers stamped from steel sheet stock; 
holes punched or drilled with automatic production 
machinery. 

Savings Unit savings per trap $1.00 (cast trap assem- 
bly cost $1.25, stamped assembly $0.25). Total savings 
on this item through Sept. 30, 1953, $26,186,000. 


Source: United States Army 
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Oil Slinger 


Part prevents oil from passing beyond a certain point 
in a rotating assembly. Tolerances must be held as follows: 
10.0005 


114 in. o.d. and 0.500 in. i.d. thickness 0.080 
a —Q) QUUU: 
in. 0.001. Part contains 8 scallops on each side whose 
+.0.000 


depth at the web must be 0.020 in. Faces mus! 


—(Q).005. 
be parallel within 0.0002 in. 
Old 4130 steel bar stock, 134 in. dia, turned, drilled, cut 
off, milled and ground. 
New 4130 sheet stock, stamped to 0.093 in. thickness, 
pierced, blanked and coined. Bore and sides ground to 
dimensions. 
Savings Approximately 60%, due to elimination of lathe 
turning and milling of scallops. Also reduction in scrap 


loss. 
Source: Fairchild Engine & Airplane Corp., Stratos Div. 





Flash Hider 


Used on muzzle of 20 mm guns. Nine inches long, one 
end expanded to funnel shape, the other reduced to 114 
in. with threaded i.d. and hexagonal shaped o.d. Must 
withstand shock and heat, and be machinable to close 
tolerances. 


Old Machined from 3-in. steel bar stock. 



























New Welded steel tubing with 2% in. o.d., expanded 
to 3 in. at one end, reduced to 1% in. at smaller end. 
Savings Unit savings $55 (machined from stock $60, 
formed from tubing $5), due to reduction in machining 
time and scrap loss. Operation can be carried out on 
lower-cost-per-hour punch press instead of lathe. 


Source: Formed Steel Tube Inst. 





Gas Turbine Mid-Frame 





Diffuser and mid-frame for locomotive gas turbine. 
Thirty-eight in. dia annular ring with 6 air diffuser pots. 
Gross o.d. is 52 in. Must stand air from turbine com- 
pressor at 90 psig at average operating temperature of 
650 F. Must have high structural strength to support 
load of 12 tons at 650 F, freedom from leaks, and high 


surface smoothness within diffuser pots. 


Old Weldment of small steel castings, combined with 
rolled steel plate and pipe components. 


New Single piece integral steel casting. 


Savings Approximately 50%, due to elimination of 
welding, cutting and fixturing. 


Source: Steel Founders’ Society of America; General Electric Co., Foundry Dept. 
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Trailer Axle 






























Overall length: 10 in., spindle dia: 1-3/16 in. Must have 


strength, good appearance and dimensional stability. 


=, 
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Old Five piece steel weldment. 


New One piece 0.20-0.30 carbon steel casting. 


——— 


Savings 28%, due to reduction in machining and as- 
sembly operations, 


Source : Steel Founders’ Society of America; Superior Steel and Malleable Castings Co. 








Water Pump By-Pass Hose 


For automotive use, this hose section must carry water 
and various anti-freeze solutions under operating condi- 
tions of widely varying temperatures. 

Old Molded Buna N (left). 

New Neoprene, mandrel-cured with fabric insert 
(right). 

Savings Mandrel curing process is less costly than 
molding. In addition to lowering cost, the product was 





improved by the fabric insert, which strengthened part 


against rupture. 
Source: Chrysler Corp. 





Blanking Die 
Standard gay die type of tool used for blanking assembly 
door made of 0.032 in. 24S0 alclad sheet stock. Tool must 


produce, at high rate, blanked and pierced parts with 
repetitive accuracy of periferal dimensions. 





Old (1) Surface grind both male and female chromium- 
molybdenum die material, (2) cut and file male punch to 
coincide with loft template, (3) saw and file mating steel 
female die, including clearance angle, (4) flame harden 
both details, (5) mount on gay die shoe, and (6) cut and 
glue rubber pressure and stripper pads. 


New (1) Surface grind male punch from chromium- 
molybdenum die steel and surface grind female die from 
rolled Kirksite sheet, (2) cut and file male punch to loft 
template, (3) flame harden punch, (4) bandsaw Kirksite 
female sheet on clearance angle and 1/32 over-size, (5) 
mount male and female on gay die shoes and shear in 
female die, and (6) blank out sheet of cork for both pres- 
sure and stripper pads. 


OT 





Savings Approximately 30% due to reduction of exact- 
ing machining and hand work operations. Die repair and 
resharpening is also reduced between production runs due 
to self-sharpening characteristics of Kirksite during nor- 
mal use. 


Source: Republic Aviation Corp. 
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Cable Drum 


Approximately 12 in. dia, with grooves for lay of 3 in. 
cable. Must have high metal-to-metal wear resistance and 
non-galling characteristics. 

Old About 120 lb of steel plate in varying gages, rolled, 
assembled and welded. Grooves then machined in weld- 
ment. 







































New Gray iron casting. 

Savings Fabricated drum cost about $37; casting costs 
about $15. Reduction due to elimination of fabrication 
operations. Casting process was more feasible for spotty 
production demands for part. 


Source: Gray Iron Founders’ Society, Inc. 





Automobile Heater Hose 


Straight section of 54-in. i.d. hose approximately 10 in. 
long with formed elbow must carry water and anti-freeze 
solutions from engine block to heater. Operating pressure 
ranges from 0 to 40 psi and temperature to slightly over 


200 F. 
- Old Straight hose, metal link, molded elbow (left). 
New One piece molding (right). 


Savings Eliminated metal insert, clamps and assembly 


operation. 
Source: Chrysler Corp. 





Wave Guide Transition 


Tube is 4.96 in. long with skirted flanges at both ends. 
Round end is 0.900 in. i.d.; rectangular end is 1.27 x 
0.502 in. id. Two sets of matching grooves are set on 
inside walls at 90 deg. Wall thickness of transition is 
about 0.055 in. Part must be reproducible holding toler- 
ances on i.d. and length of +0.001 in. Must be electri- 
fe cally conductive with a 32 microinch surface inside. 
Flanges must be parallel and flat within +0.001 in. 


Old Fabricated by bending and drawing brass tubing 


and soldering or brazing flanges. 


New Copper is electroformed on brass flanges and en- 
tire assembly is silver plated. 


Savings Approximately 50%. Electroforming process 
allows accurate reproducibility of parts with a reduction 
in manpower. Elimination of soldering or brazing on 
flanges eliminates deformation problems. Inspection ad- 
vantages lie in fact that o.d, of cast pattern can be 
checked more easily than interior of finished part. 


Source: Gar Precision Parts, Inc. 
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Stator Frame 


Diesel locomotive stator frame, approximately 60 in. dia, 
and 1114 in. high. Required tolerances: +1/32 in fabri- 
cation; +1/16 out of round; +1/16 flatness and paral- 
lelism; and up to 0.005 in. on machine surface and hole 
locations. 

Old Aluminum casting (right). 

New Fabricated steel weldment, stress relieved after 
welding (left). 

Savings Approximately 30% due to decreased ma- 
terial cost which offset increased fabrication costs. Addi- 


tional weight of steel is unimportant in this application. 


Source: General Motors Corp., Allison Div. 


Dump Hopper Rocker 


Two rockers support weight of end dump hopper, Rockers 
approximately 30 in. long, 10 in. wide, and 3 in. thick. 
Must have high strength, holes for pins must be held in 
line tolerance of +1/32 in. 

Old Weldment consisting of 13 pieces of plate steel 
(top). 

New Cast 0.20-0.30 carbon steel, redesigned for right 
and left hand interchangeability (bottom). 

Savings 23%, due to elimination of machining. Right 
and left hand interchangeability eliminated the necessity 


for separate right and left hand production. 


Source: Steel Founders’ Society of America; 
Supericr Steel and Malleable Castings Co. 


Speedometer Gear 
The 20 tooth gear is % in. dia. by 0.36 in. thick. It is 


driven by a steel worm gear on the engine drive shaft. 
The gear must have exceptional wear resistance, toler- 
ances must be within 0.002 in. for pitch diameter and 
total indicator concentricity reading. 


Old Machined from carbon steel bar integral with 
shaft and case hardened. Five operations required. 


New Nylon, injection molded directly on shaft. 


Savings Gear machining entirely eliminated, opera- 
tions reduced to one, gear wear and performance im- 
proved, scrap eliminated. Man hours reduced 50%, cost 
cut about 50%. 


Source: Ford Motor Co. 
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Aircraft Wing Structure 


Rectangular lower center wing skin blanket, 42 in, wide 
and 15 ft long, with longitudinal stringers for support. 
Must be corrosion-resistant, able to withstand high tensile 
stresses resulting from bending, and rigid enough to resist 
buckling. 

Old = Skin of 75S aluminum alloy sheet riveted to corru- 
gated skin of 14S aluminum alloy with numerous rein- 
forcements and attachments (top). 

New Integral skin and stringer structure extruded from 
14S aluminum alloy (bottom). 

Savings Approximately 30%, assignable as follows: 
70% fewer parts (100 instead of 360) ; elimination of all 
blind rivets (1102 per assembly) ; 50% less riveting (5416 
regular rivets instead of 11,272) ; and 15% lower tooling 
cost. Change also desirable because of the weight reduc- 
tion: 14 lb per assembly or about 5%. 


Source: The Glenn L. Martin Co. 


Shock Absorber Piston Rod Guide 


Primary requirement for part is good wear resistance. 


Old Cast iron (left). 
New Powdered iron pressed and sintered (right). 


Savings Eliminated scrap loss, reduced machining op- 
erations. New configuration provided a self lubricating 
bearing surface. 


Source: Chrysler Corp. 


Autoclave Cover 


Cover and magnetic core housing for “Magnedash” auto- 
clave having working pressures as high as 15,000 psi. 
Must be easily cleaned and non-magnetic. Radial fis- 
sures of throat shall not exceed 0.0025 in. and no cross- 
section shall have more than five defects greater than 
0.0020 in. 

Old Machined from 2-in. Type 304 stainless steel bar 
stock having 38,000-40,000 psi yield strength. Throat 
machined to 34 in. on outside and deep-drilled to 7/16-in. 
i.d. to house magnetic core (right). 


New Cold-drawn Type 316 stainless steel tubing, 
threaded and joined to forged and machined cover with 
metal-to-metal seal as shown. Tubing produced to 100,000 
psi minimum yield strength (left). 

Savings One-third, resulting from elimination of ex- 
pensive machining and reduction of scrap loss. 


Source: Superior Tube Co.; Autoclave Engineers 
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Double Pulley 


Pulleys must provide high friction and at the same time 
not cause too much wear on the V-belts. Smoothness is 
essential. 

Old Pulleys of this type were made as die castings or 
machined from steel. 

New The parts are now pressed and sintered iron 
powders. 

Savings The processing changes provide a net saving 
of about 10% over previous methods. Advantages of 
the change in material far outshadow the savings in pro- 
duction cost. The part shown costs about 32¢ per piece. 


Source: United States Graphite Co., Div. of the Wickes Corp. 


Base for Merry-Go-Round 


Must have rigidity under load for safe operation. 

Old Upper leg, base and feet were iron castings, as- 
sembled and bolted. 

New Welded one-piece steel frame. 

Savings Approximately 50%, due to elimination of in- 
ventory of castings, elimination of nuts, bolts and spread- 
ers and assembly time. Material is less expensive, and 
machining time is reduced. 


Source: Lincoln Electric Co. 


Oil Ring, Chromium Edged 


Oil rings must be highly wear and fatigue resistant, and 
must be grooved or perforated to allow oil to pass through 
the piston wall back down to the crankcase. Chromium 
plating is highly desirable. 

Old Rings were plated all over, or else not plated at all. 


New Ring is made in three pieces, two rings and a 
spacer. Before assembly the rings are stacked and chro- 
mium plated so that only the outer and inner edges are 
chromed. The three components are assembled and held 
together by an adhesive until they are placed on the 
piston. During operation, the adhesive dissolves and the 
three components are free to shift around to equalize 
wear. 


Savings Standard chromium plated oil rings, because 
of their relatively large surface area due to the spacer, 
holes and non bearing surfaces, cost 25¢ to 50¢ each, 
compared to much less satisfactory non-chromed oil rings, 
which cost from 6¢ to 10¢ each. The above ring costs 
about 15¢, provides the superior performance of a 
chromed ring at a cost savings of 40 to 70%. 


Source: Minnesota Mining and Manufacturing Co. 
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Radar Reflector, Airborne 


Part is about 6 ft long, must be light, rigid, and strong 
enough to hold shape. All three versions are made of 
magnesium, which is an ideal material for the part due 
to its strength-weight ratio and high damping factor. 

Old Original part consisted of the compound curved 
reflector, stiffeners of magnesium extrusions bent to com- 
pound curve and welded. Second version eliminated com- 
pound curve in stiffeners by altering geometry of stiffen- 
ing web so that radial arms followed spherical curve 


(middle). 


New Magnesium sheet stamping substituted for stiffen- 
ing web, assembly cherry riveted (bottom). 

Savings Substitution of stamping for web eliminated 
dificult assembly and tube bending operations which re- 
quired complex jigs. Substitution of riveting for weld- 
ing permits use of less skilled labor, simpler equipment. 
All this resulted in substantial cost reduction. 


Source: Brooks and Perkins, Inc. 


Machine Base 


Must have high dimensional stability, withstand tensional 
stresses, and have design flexibility to permit meeting 
varying customer requirements. 

Old Iron casting (left). 

New Steel weldment (right). 


Savings Approximately 15%, due to reduction in ma- 
terial cost and machining and finishing costs. 


Source: Lincoln Electric Co. 


Lid for Sound-Damping Shot-Box 


Used to cover the shot-filled cup in the top of refrigerator 
compressors. This is necessary to damp out vibration. 
Temperature range—approximately 60 to 190 F. 


Old Steel plate with center hole, fastened with a ma- 
chine screw to T-nut projection welded to bottom of 
depression. 

New Masonite disk applied with 4-in adhesive bead 
of EC 847 (3M). 


Savings [Eliminated T-nut, welding, fabrication of steel 
plate and simplified assembly. Reduction in assembly 
time and number of parts enables a single unskilled em- 
ployee to maintain production of over 1000 parts per 
shift while handling the entire operation, including ap- 
plying adhesive and pouring the shot. 


Source: Minnesota Mining and Manufacturing Co., Avco Corp., Crosley Div. 
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Bushing 


Steel Bushings of moderate size were required to be 
tough, wear resistant, and dimensionally accurate. 

Old As previously made, the bushings were machined 
from steel bar stock on automatic screw machines. 
New By switching to seamless tubing rather than bar 
stock, production on the automatic screw machine was 
increased from 163 per hour to 300 per hour. 


Savings I[n addition to saving $18.21 in machining 
costs on every 1000 pieces produced, $18.91 per thousand 
pieces was also saved in materials costs by using seam- 
less tubing rather than bar stock. Total savings on 1000 
pieces is $37.12 or 34.3%. Parts now cost 7.09¢ each 
as opposed to 10.8¢. 


Source: Steel and Tube Div., The Timken Roller Bearing Co. 


Pump End Plate 


Pump end plates, actual size shown, must seal the pump- 
ing element in an axial direction to maintain the re- 
quired pumping pressure and/or vacuum. 


Old The part was formerly made from a bronze casting, 
machined on i.d. and o.d., thickness and counterbore, and 
then milled for a slot. 


New Now the part is made by powder metallurgy us- 
ing a bronze composition which contains a small amount 
of graphite. 

Savings At a price of 10¢ per piece, the new part rep- 
resents a 50% saving over parts made by older methods 
and the original material. 


Source: United States Graphite Co., Div. of the Wickes Corp. 


Steel Sleeve 


The steel sleeve required a number of interior splines, 
plus internal and external grooves. 


Olid Previously, sleeves were made from forgings which 
cost 42¢ per unit and then required $1.29 worth of ma- 
chining including broaching and automatic chucking for 
a total unit cost of $1.71. 


New Mill lengths of seamless tubing are now broached 
internally and machined on an automatic screw machine. 


Savings A total of 24¢ per unit was saved by switching 
from a forging to seamless tubing. Of this about 13¢ 
was saved on material cost and the remainder in ma- 
chining. The parts made from tubing cost $1.47 as 
opposed to the previous cost of $1.71. 

Source: Steel and Tube Div., The Timken Roller Bearing Co 
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Front Suspension Coil Spring 


Spring is hot formed from round bar, hardened, tem- 
pered and shot peened. It must have high fatigue resist- 
ance and high yield strength to resist permanent deforma- 
tion (set). 

Old AISI A-9260 manganese-silicon spring steel. 
New AISI A-5160 chromium spring steel. Steel pro- 
ducers developed this steel specifically for coil spring 
application. 

Savings Lower material cost; shorter soak period and 
lower austenitizing temperature; increased die life; less 
scrap loss as a result of increased uniformity and less 
decarburization. All processing stages were speeded by 
the change, and since 5160 is received with better surface 
than 9260, quality was improved without additional proc- 
essing steps. 


Source: Chevrolet Div., General Motors 


Truck Cab Support 


Must have high strength and rigidity to support truck cab 
on chassis. 

Old Malleable casting (right). 

New Mild steel weldment (left). 

Savings Approximately 55%, due in part to reduction 
in material cost, and in part to replacing of machining 


with shear and punch operations. 


Source: Lincoln Electric Co. 


Spacer Block 


In small overhead crane assemblies, spacer blocks are re- 
quired to act as sliding block bearings as well as locks 
on the simple chain devices. 


Old Previously the blocks were cut from steel bar stock. 
Accurate semi-circular grooves were then milled for the 
entire length of each block, radial hobs drilled and the 
pieces then cut to accurate length. 

New The completed part is now made as a sintered 
powder part with the complete elimination of machining. 
The material is an iron-copper composite powder, 
Savings Savings per piece between the old and new 
processes have been estimated at about 75%, with the 
parts now costing only 8¢ per piece. 


Source: United States Graphite Co., Div. of the Wickes Corp. 
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HERE'S WHY REINFORCED VIBRIN 


...1$ used for Truck Trailers 


Reinforced Vibrin is... 
® highly resistant to shock and impact e dent-proof—rust-proof—rot-proof 







® translucent, for light, bright interiors e stronger than steel by weight 









... 1S used for Office Machine Housings 


Reinforced Vibrin is... 
« sound deadening ® extremely light and tough 







€ easily molded to most contours @ oil- and chemical-resistant 









...1S used for Tote Boxes 


Reinforced Vibrin is... 
« amazingly strong and light @ impervious to most chemicals 







® completely weather-proof 





¢ highly abrasion-resistant 









Industry has hardly begun to realize the tremendous potential Vibrin® —Vibrin is the material for thousands of applications. 
polyester plastic offers. Resistant to chemicals, abrasion, and heat— Why not consider what these important properties can met 
non-conductive of electricity—translucent or opaque—a thermal and you in the products you manufacture? For more information, ‘" 
acoustical insulator—fabricated easily without expensive equipment write on your letterhead to the address below. 

















Nau Satuck Chemical saccatece consicn 


Division of United States Rubber Company 
50 years of serving through creative chemistry 


BRANCHES: Akron « Boston ¢ Charlotte « Chicago « Los Angeles «© Memphis « New York « Philadelphia e IN CANADA: Naugatuck Chemicals, mira, 4 
















For more information, turn to Reader Service Card, Circle No. 335 
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2nd Basic Materials 


Experience generally leads to improve- 
ment. Although the Second Basic Materials 
Exposition is constructed on the pattern of 
the first, opinion surveys conducted among 
both visitors and exhibitors at last year’s 
show have helped in planning and improv- 
ing this one. The purpose as well as the 
pattern is the same, namely to help you, 
the engineers, designers, technicians, pro- 
duction men and management of industry 
with the various materials problems which 
you may have. 

At the International Amphitheatre in 
Chicago, from May 17 to 20, you will have 





The Exposition 
In the Arena and North Hall of the Am- 


phitheatre are over 70 booths in which 
companies producing engineering materials 
are exhibiting their products and various 
uses for them. The materials shown include 
metals and alloys, plastics, ceramics, cer- 
mets, glass, industrial textiles, rubber, 
wood products, felts, and material parts and 
forms of all kinds. Included are new ma- 
terials and new combinations of materials, 
along with demonstrations as to where and 
how they may be most effectively used. 














Exposition 
onference 


the chance to see and evaluate the various 
engineering materials, both old and new, 
in one place and at one time. You will be 
assisted by technical personnel of the com- 
panies taking part in the exposition who 
are closest to their particular product and 
are the most qualified to discuss with you 
its most efficient use. The Conference, held 
concurrently and keyed to the purpose of 
the Exposition brings together leaders in 
the field of materials engineering who will 
discuss both the day-to-day materials 
problems and those likely to be encountered 
in the future. 


Materials Conference 


Experts drawn from the engineering, re- 
search, design, production and management 
segments of industry have been selected to 
speak to the conference on a variety of sub- 
jects including metal forming methods, cor- 
rosion, nonmetallic materials, joining and 
materials management. Panels have been 
formed for free discussion, and question 
and answer sessions will allow the visitor to 
angle the discussion toward his specific 
problems as they have arisen in his own 
operations. 





Do You Have a 
Cast Part Problem 


« 








A Howard representative, perhaps in your own area, helped to 
solve some of the production problems of these cast parts. Each 
part was produced by a different Howard casting process. 


1. “Lost Wax” Precision Investment Cast 11-lb. helicopter 
cargo hook posed a problem because of size and complex 
shape ...is one of largest parts produced by this process. 


2. Permanent Mold Cast aluminum aircraft carburetor in- 
take manifold requires fine detail in complex shape... 
must pass 100% x-ray inspection. 


3. Sand Mold Cast alloy iron sprocket calls for wear resist- 
ant material to give long life even though in constant 
contact with dry sand. 


Whatever your own cast part problem may be, it is nearer 
solution when you see your Howard representative. He helps 
solve your problems with three basic casting processes, gives 
you the widest selection of cast alloys in the industry today — 
beryllium copper, bronze, ductile iron, nickle-iron alloys, all 
types of steels, and virtually any aluminum and magnesium alloy. 


To help you solve a cast part problem of design, material, cost 
or delivery, why not ask to see the Howard representative in 
your area today? There’s no obligation. 


SEE OUR EMHIBIT AT THE 
BASIC MATERIALS EXPOSITION, CUT OUT AND MAIL ATTACHED TO YOUR BUSINESS LETTERHEAD 


POU eee PPOEOCC COCO COCO SOCCCOCCOOOCOCO COCO COO C COOP USEC CeCe CC CCC O CCE CCC TTC Cee CC COC OC CCC CCC ee 


WE WOULD APPRECIATE DISCUSSING FOUNDRY 
ENGINEERING OF ONE OF OUR PARTS WITH THE 


H OW A R D FOUN 0 R Y HOWARD REPRESENTATIVE IN OUR AREA 
COMPANY 


General offices: 
1702 North Kostner Avenue «+ Chicago 39, Illinois 


BOOTH 228 & 232, CHICAGO, MAY 17-20 





Plants at: 
Chicago «+ Los Angeles + Milwaukee 





WE LIKE TO BE KNOWN 8Y THE CUSTOMERS WE KEEP 





For more information, turn to Reader Service Card, Circle No. 436 
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General Information 








A. “onference Sessions ison Ave., New York 17, N. Y. There is 
The Geoond Basic Materials Conference no registration fee or charge for admission 
will be held on Monday, Tuesday. and Wed- to the Exposition. 
: nesday, May 17, 18 and 19. All sessions 
: 4 will be held in the Saddle and Sirloin Club Men Behind the Show 


adjacent to the International Amphitheatre. A listing of the members of the Board 


. of Sponsors for the Second Basic Materials 
Conference Hours Exposition will be found on page 125. The 
The morning sessions will start at 10:00 members of the Conference Advisory Com- 
A.M., concluding at 12:00 Noon. After- mittee are listed on page 127. 
“4 . noon sessions will start at 2:00 P.M., con- 
cluding at 4:00 P.M. Exhibiting Companies 
dy The names of the exhibitors and the num- 
Exposition Hours bers of their booths at the Exposition will 
The Exposition will be open on Monday, be found on page 141. A brief description 
Wednesday and Thursday. May 17. 19 and of the display in each of the booths can be 
20 from 10:30 A.M. to 5:30 P.M. On found starting on page 145, indicating the 
Tuesday, May 18, it will be open from purpose of the exhibits. 
Noon to 10:00 P.M. 
* § os Materials Conference 
es : Admission Included in the Conference program 
all Registration for the three days of the which may be found on page 133, are brief 
oy. Conference is $20. This fee includes a introductions to the subjects covered in each 
se bound volume of the Proceedings of the session along with the names of the chair- 
in Conference. One-day registration fee is men of the sessions and the titles and 
$10, Proceedings not included. Registra- authors of the papers to be presented. Start- 
lion prior to opening day may be arranged ing on page 194 are brief biographical 
us through the owners and managers of the sketches of the authors of the papers pre- 
i Exposition, Clapp & Poliak, Inc., 341 Mad- sented at the Conference. 
HE 


(Program continued on page 125) 
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The 
MEEHANITE. 





MEi HAN 
BACK GAG: $y 
$100 PER} 


In order to reduce production costs on a power by 
the manufacturer devised an automatic flangiy 
with a movable back gage which permitted the {, 
ing of 6 different bends with a single set-up. Mate 
handling savings amounted to $100 per day, 

Originally the back gage, key to the operation, 
made of hardened and ground steel but wore ray 
as a result of the horizontal thrust of the sharp e 
of the steel sheet being worked. 

The use of Meehanite metal for this gage s0| 
the wear problem and three years after the inst 
tion the unit had gone through 9 million operat 
without removal for maintenance, repair, or strai 
ening. 

The manufacturer states “The ability 
Meehanite metal to meet the service requirem 
permitted the successful design and operatic 
the machine.” 














MEEHANITE SPROCKET INCREASES SERVICE LIFE THREE TIMES 


In a sand and cinder spreader used for skid-proofing 
icy roads the operation of the material hopper is 
dependent upon a drive sprocket unit. The material 
being spread is fed between a feed roll and compres- 
sion springs allow movement of the hopper sides in 
the event of hard, uncrushable pieces being passed. 
The drive sprocket, when cast in high property 
bronze gave trouble through shearing at the clutch 
face when subjected to the high stresses created when 
hard and large lumps of material went through the 
hopper. 
When produced as a Meehanite casting, the 
sprockets, after heat treatment, provided sufficient 
impact strength and abrasion resistance to eliminate 











breakage. > 

The manufacturer reports “that substantial WEDS jee 
cost savings have resulted and the operating fer eigen 
life of the Meehanite sprocket is generally three § TO BYPASS FEED ROLL 


times that of the previous material.” 
HOPPER UNIT 
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Chairman: 
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Chairman of the Board, Sylvania Electric 


Products Inc. 


George L. Bachner, General Manager, Powdered 
Metal Products Div., Yale & Towne Manu- 
facturing Co. 


Thomas M. Bancroft, President, Mt. V ernon- 
Woodberry Mills, Inc. 


M,. A. Chapman, President, Mica Insulator Co. 
Carl |. Collins, President, Superior Steel Corp. 


M. J. Donachie, President, Beryllium Corp. 


C. D. Dosker, President, Gamble Brothers, Inc. 


H. Sinclair Kerr, President, Star Porcelain Co. 














Board of Sponsors 


Basic Materials Exposition 


Robert P. Koenig, President, Cerro de Pasco 


Corp. 
John Kruesi, President, American Lava Corp. 


[a Reynolds, Jr., President, Reynolds Metals 
Co. 


W. J. Stebler, Executive Vice President, General 


American Transportation Corp. 


Semon H. Stupakoff, President, Stupakoff Ceramic 
& Mfg. Co. 


Eugene C. Sullivan, Honorary Chairman of the 
Board, Corning Glass Works 

























Cast in Lightweight Aluminum 
in the foundries of 


ALUMINUM INDUSTRIES, INC. 


FANTASTIC? We-e-ll, maybe a little . . . but only a little! Aluminum, the magic 





metal of the 20th century, can easily become the irreplaceable metal of the age 


of space travel! 


We at Aluminum Industries, Inc., are proud of the part our foundry has played in 
developing and producing aluminum castings for aircraft, for ordnance units, for 


automobiles, and for a vast variety of peacetime products during the past 34 years. 


We expect to keep at it right on into the age of space ships, but in the 


meantime . . . perhaps we could serve your aluminum castings requirements. 








Our aluminum foundry is one of the largest and most modern in the world. 





We have ample facilities for quantity production of either Sand or Permanent Mold 





Aluminum Castings. Our Physical and Metallurgical laboratories, our X-ray facilities, 
and our own genuine passion for top quality guarantee you workmanship of 


the highest order. 


Our engineers are at your disposal if you have a design or structural problem 


which lightweight parts may solve. 


Ask for recommendations and estimates. 


















This complex supercharger housing is an 
aluminum sand casting with wall thicknesses 
down to \,”. By the permanent mold pro- 
cess, it is possible for Aluminum Industries to 
produce aluminum castings with YY,” wall 
thicknesses and dimensional tolerances to 
within +.010”. 


ALUMINUM INDUSTRIES, INC. 
Cincinnati 25, Ohio 


Detroit: 809 New Center Bldg. Chicago: 64 E. Jackson Bivd. 














Ti Aluminum Castings 


ALUMINUM PERMANENT MOLD and SAND CASTINGS ...HARDENED, GROUND and FORGED STEEL PARTS 
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Chairman: 


T. C. Du Mond, 
Editor, Materials & Methods Magazine 


Fred Boshoven, Section head, Materials and 
Components Engineering, Lear, Inc. 


William Browne, Manager, Department of 
Mechanical Engineering, Battelle Memorial 
Institute 


John M. Chamberlin, Product Engineer, Silver 


Spring Laboratory, Vitro Corp. of America 


F. M. Clark, General Engineering Laboratory. 
General Electric Co. 


Charles C. Conley, Supervisor of Research, 
Research and Engineering Div., Houdaille- 
Hershey Corp. 


O. J. Feorene, /ndustrial Engineering Div., 
Eastman Kodak Co. 


John H. Garrett, Executive Director, Committee 
on Materials, Office of the Assistant Sec’y of 
Defense for Research and Development 


R. R. Gutteridge, Engineering Supervisor, 
Materials and Processes, Minneapolis- 
Honeywell Regulator Co. 


Julius J. Harwood, Head, Metallurgy Branch, 
Department of the Navy, Office of Naval 
Research 


(Program continued on page 131) 
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Neoprene’s remarkable propertie 
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These properties of neoprene assured efficient 
operation of ths HYDROTURB 





Encircling each trunnion of this hydroturbine is a neoprey 
packing ring. As the blades change pitch, the ring seals oj ; 
and water out by pressing against the hub and a steel band om 
each trunnion. This key neoprene part resists attack from 
and grease . . . stands up under constant abrasion. And noi 
prene’s low compression set assures that the tight seal wii 
continue for years despite continuous pressure. 





Courtesy: 
Safe Harbor 


Water Power Corporation: 






LOW COMPRESSION SET [€ 


These properties of neoprene made a 
more effective BUTTERFLY VALVE 


CE | ABRASION RESISTANCE 


The secret of this valve’s perfect closing action—against low 
pressure or vacuum—is a resilient neoprene seat. When the 
valve is closed, this seat exerts positive pressure against the 
disk. If solid matter is caught between seal and disk, the seat 
deforms around it and the seal is maintained. And since neo- : A 
prene resists abrasion, oils and chemicals, the valve can be —— 
used in a wide variety of applications. Keystone nee eRe srenrane sae) 


lool Corporation for standard flanges 
P.O. Box 6716, 
Houston 5, Texas 


STANCE FLEXIBILITY 


These properties of neoprene improved the 
operation of ths HYDROFORMING PRES! 






OIL RESISTANCE 





In this method of metal forming, a neoprene diaphragm backed 
by hydraulic oil acts as a universal female die. A metal blank 
is placed on a draw ring and the upper forming cavity, faced 
with the diaphragm, is locked in position (Fig. 1). Hydrauli 
pressure is increased (Fig. 2). The die punch is forced agains & 
the diaphragm into the forming cavity, wrapping the blank 
around the punch (Fig. 3). The cavity is raised, and the 
finished part stripped from the punch (Fig. 4). Even afte 
thousands of such cycles, rugged diaphragms of neoprene re 
main resilient and free from cracks. 
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Foreword 


In the year which has elapsed since the 
First Basic Materials Conference we find 
that many of the same materials problems 
which confronted industry then still persist. 
In addition, a new set of conditions has been 
imposed through the return of our economy 
to one of intense competition. One segment 
of industry must look forward to new ma- 
terials—perhaps now unknown—while a 
much larger group must learn better ways 
to use the materials now available. 


Both industrial groups have been kept in 
mind in setting the program and in selecting 
the speakers for the Second Basic Materials 
Conference. While looking to the future, as 
shown to us by the engineering develop- 
ments in rockets and guided missiles, we 
cannot lose sight of the everyday problems 
in materials facing those making more pro- 
saic products. Problems in building rockets 
and jet planes are vastly different from 
those involved in making adding machines 
or trains; but the interchange of informa- 
tion on materials used in the former is 
likely to help in making the latter better. 


» 1954 


Competition which has existed among en- 
gineering materials in recent years is now 
being intensified. The same holds true 
among processes required to convert ma- 
terials into useful products. All have their 
places in industry, but the advantages of 
the new materials and fabricating methods 
are not as well understood as they should 
be. Reduced product cost or improved 
quality at equal cost can be the result of 
proper selection of engineering materials 
and forms in which they are used. 

New concepts of the place of materials 
in our engineering scheme of things are 
being established today in many industries. 
Managements are realizing that the choice 
of a material is not a casual matter, but 
rather one which must be backed up by 
sound knowledge of the materials them- 
selves, the ways in which they can be used, 
and above all, how they will behave under 
widely varying conditions. Much of this 
knowledge can be attained at a Conference 
such as the one in which you are now about 
to participate. 


T. C. DuMond, Conference Chairman 


















Do you have Class H insulation problems ? 





i 
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Ginette 


Need 9 Class H segment plate that’s easy to work with? 2. Need rubber-like properties for long periods of time unde; i 
ISOMICA Segment Plate — made of built-up continuous mica sheet extreme temperatures? EMPIRE® Silicone Rubber Coated Glo; i 
—shows no tendency to split or flake. Small segments of heavy thick- Cloth — Class H insulation — is suitable for a temperature range of } 
ness may be punched, and larger segments can be accurately sawed, —70° F to 400° F... will not crack or become brittle undeér these 
milled, punched, etc. operating temperatures . . . offers good chemical resistance. 








3. Looking for a Class H molding plate? Silicone molding plate 4. Need reliable silicone-glass, silicone-asbestos and silic 

which could not be produced successfully with mica splittings can rubber-glass insulating materials? Twice the amount of water 
now be manufactured from ISOMICA (continuous built-up mica ordinarily applied for bushing flash-over tests was sprayed on this i 
sheets). ISOMICA silicone molding plate has excellent moldability Class H Core and Coil Assembly, which was under full voltage excite 
... excellent retention of shape . . . high degree of homogeneity. tion. The MICO insulation was unharmed. 


132 


When you turn to Class H, take advantage of MICO’s experience in this fast-moving 
field. MICO has the finest equipment in the country for producing extremely high quality 
silicone fabrics, silicone laminates and silicone-mica combinations. 

MICO produces a complete line of Class H insulating materials in addition to all 
standard types...and fabricates special parts to specifications. We will be glad to consult 
with you about your electrical insulation problems. Write today. 





ee ae 


Visit our booth — +123 — at 
the Basic Materials Show May 
17-20 International Amphi- 


theater, Chicago 
@ MICA uaubalor COMPANY 





peeing get 








0 





Schenectady 1, New York 


Offices in Principal Cities 3 
In Canada—Micanite Canada, Ltd., Granby, Quebec : 


LAMICOID ® (Laminated Plastic) ¢ MICANITE® (Built-up Mica) ¢ EMPIRE® (Varnished Fabrics and Paper) « as ICATED MICA e ISOMICA 


For more information, turn to Reader Service Card, Circle No. 476 
MATERIALS & METHODS 









Program 


All Sessions to be Held in Saddle and Sirloin Club 
(Adjacent to Amphitheatre) 





Monday, Mey !7, 10:00 A.M. 


a 


Subject: Materials of the Future 


a 
me under im Most of the future problems concerning the use of engineer- 
ated Glos; q ing terials cé be f li » small package k in as 
hgh ing materials can be found in one small package known as 


ndér these a rocket. What the problems are and what materials are now 


ce. being used will be discussed by a leading engineer in the 
field of rocket development. Information he divulges will be 


of major interest to all users of engineering materials. 


Chairman: T. C. Du Mond, Editor, MATERIALS & METHODS 


Review of New Developments in Engineering Ma- 


terials—T. C. Du Mond 


Rockets and Guided Missiles—How New Materials 
for Weapons Can Help Industry—Carson E, Hawk, 
Head, Development Dept., Liquid Engine Div. 


Aerojet-General Corp. 





Question and Discussion Period 


silicone 


of water Be 
oe |Monday, May 17, 2:00 P.M. 


Subject: Corrosion ~ pacino , 
The cost of product failure due to corrosion is estimated in 


billions of dollars per year. Many more millions are spent 
' each year in searching for methods of controlling corrosion. 
What are some of the things being done to minimize these 
problems? This entire session is devoted to answers to that 


ae 


one question. 


se La 


— at 
' May 
m phi- 


Chairman: R. B. Mears, Manager, Research and Development 
Laboratory, United States Steel Corp. 


Corrosion—How to Combat It—Sam Tour, Presi- 
dent, Sam Tour & Co., Inc. 


Question and Discussion Period 




















CORNING GLASS BULLETIN 


FOR PRODUCT DESIGNERS 


Tricky welding problem solved. Sometimes you back into a problem. 
For instance, heat generated by welding instrument panels into place was 
raising havoc in a plant where they assemble flying machines. 


Glass windows used in the panels 
had to be mounted before the weld- 
ing trick, but invariably they broke 
under the high temperatures the 
welding generated. Racking his 
brains for a solution to this vexing 
problem, someone thought of trying 
one of the Vycor brand glasses. It 
worked. Now welders weld away to 
their heart’s content without thought 
of setbacks from breaking glass. 





A piece of VYCOR brand glass takes the 
heat from a blowtorch on one side and a 
cold water spray on the other without 
cracking or melting. 


The ability of Vycor brand 96% 
silica glass to stand up under re- 
markably wide variations in temper- 
ature—from below freezing to 1800° 
F.—-makes it an exceptionally useful 
material. Our technical men attri- 
bute this ability to what they call 
“special thermal properties.’”’ We 
think you'll get some idea of just 
how much of this “‘thermal”’ stuff 
it’s got from the picture above. 
> An interesting piece entitled, 
“‘Glass that laughs at heat’’ tells a lot 
more about this fascinating material. 
We will be glad to send you a copy. 


Glass that clicks because it 
doesn’t. Elusive mercury (the only 
metal that flows at room tempera- 
ture) helps take the click out of some 
electric wall switches. 

But, it’s a Pyrex bulb no bigger 
than an unshelled peanut that keeps 
the mercury in line. Result—-silent 
light from switches that don’t click 
when you flick. 

In all honesty we must admit we 
don’t make this ingenious little 
bulb. What we do supply is the 
PyREx tubing to make the bulb that 
makes the silent switch. 








How come glass for this tough but 
delicate service? Well, first of all, 
mercury being corrosive (as well as 
elusive) unites with most materials 


—but not with nonporous glass. 
Then, there’s the little matter of 
insulation, not to be overlooked 
when directing traffic through elec- 
trical circuits. And, to frost the cake, 
glass (as you’ve probably found out) 
is often made so you can see through 
it. See-through-ability in this case 
makes inspection of the finished 
product quick and sure. And finally, 
glass can be joined to metal. 

The glass used in the silent mer- 
cury switch is made from one of the 
more than 50,000 glass formulas on 
tap at Corning. Each formula has 
been developed in the search for just 
the right balance of mechanical, 
chemical, thermal, and/or electrical 
properties to satisfy some specific 
design or use problem. Maybe one 
of them can serve you. 
>» Any time you'd like to get a little 
deeper into the myriad uses to which 
product designers and engineers are 
putting glass, we’d be glad to aid 
your cause. The profusely illustrated 
booklet, “GLASS and You’’ gives a 
comprehensive picture of glass at 
work and play. Drop us a line and 
we'll whisk your copy on its way. 


How to obsolete an elephant. 
When billiard balls aren’t made of 
elephant ivory, chances are they’re 
made of plastic. 





After searching for a better mol, 
ing material, a couple of billiard ba 
makers are now using glass wit 
quite some success. Taking their ep 
from these game firms, others hay; 
also found glass molds useful in mak. 
ing plastic products with a min, 
mum of fuss—precision items sy¢ 
as insulators for the radio and Ty 
industry, and catheters to aid the 
cause of medicine are examples. 

What’s really important isn’t » 
much what’s being made in glag 
molds, as what has been proved 
about them. For one thing, becaus 
glass is nonadhesive, the plastic 
material doesn’t stick to the mold— 
nor the mold to the plastic material, 
And when they’re made in large 
enough quantities, glass molds are 
inexpensive enough to be expend. 
able—just crack ’em off and throw 
"em away when the plastic is set. 


Sketch showing how billiard balls ar 
molded in glass. When the plastic is se! 
and cured, glass mold is simply cracke 
off and ball is ready to finish. 


Glass molds can cut processing 
cost, too. Since products come out s0 
smooth, they require less finishing. 
You can even hasten curing time by 
using dielectric heat. 
> If plastic molding is on your mind, 
maybe you'll want to learn more 
about putting glass to work. Why 
not tell us what you have to mold 
and see if we can supply the answer. 


If the items discussed here seem 
unrelated to your problem, we still 
may have what you need at our 
fingertips. We’d count it a pleasure 
to hear from you. 


Coming meant reseacch it Clad 





yw | CORNING GLASS WORKS 12 Crystal St., Corning, N. Y. 


For more information, turn to Reader Service Card, Circle No. 497 
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"Tuesday, May 18, 10:00 A.M. 


Subject: The New Metal Forming 
‘er mop. mg Processes—How, When and 


liard ba ft Where to Use Them 


ae 


a 


a wil When a new method of forming metals comes along, it is of 
om | general interest to all engineers. However, it is usually too 
lin mak , long before most engineers take advantage of the opportuni- 
a min . ties to reduce costs and improve quality by adopting the new 
MS suc s methods. Lack of knowledge of where, when and how to use 
aa IV § the processes is the principal reason. Experts on this panel 
os can tell when as well as when not to use the processes they 
isn’t s describe. 

in glas 

“6 Chairman: J. H. Jackson, Manager, Metallurgy, Battelle 
because Memorial Institute 

plastic 
> mold— ie New Casting Techniques—Lyle M. Christensen, 
naterial, Casting Design Consultant, Northrop Aircraft, Inc. 
in large { 
— ” s Powder Metallurgy—Dr. H. H. Hausner, Atomic 
*xpend. 


Energy Division. Sylvania Electric Products. Inc. 
d throv o- . 


c is set. . : = ; . ; 
Forging, Stamping and Extruding—J. Walter 


Gulliksen, General Superintendent, Worceste1 
Pressed Steel Co. 


Question and Discussion Period 







<n ey 


Tuesday, May 18, 2:00 P.M. 
Subject: How, When and Where to 


Use Nonmetallic Materials 





When metals become scarce, industry looks to nonmetallic 


materials to fill the void. However, most of these materials 


halls ar 
tic is set 
1 cracke 


have properties which should suggest their use for many 
applications at any time. For a better understanding of when 
and where to use nonmetallic materials, a panel has been 


assembled to speak and answer questions on their specialties. 


ne ¢ Chairman: Charles D. Leedy, Design Engineer, Test Equip- 
nishing. ; ment, Bendix Products Div., Bendix Aviation Corp. 
time by 
Plastics—Dr. Jesse H. Day, Editor SPE Journal 

ir mind, 
n more Carbon and Graphite—Fremont F. Ruhl, Sales Man- 
c. Why ager, United States Graphite Co. 
o mold 
answer. ae Ceramics—Dr. John H. Koenig, Director, Dr. Ed- 
» seem ward J. Smoke, School of Ceramics, Rutgers Uni- 
we still versity 

ur 7 - 
le Glass—W. H. McKnight, Supervisor of Develop- 


ment Engineering, Corning Glass Works 


Rubber— Dr. J. H. Faull, Jr., Consultant to Office of 
Naval Research, Navy Dept., on Elastomer Research 
and Development. 


Question and Discussion Period 
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IN CONDENSER UNIT 














REMARKS Is that cost- 


saving idea wasting away in 

a notebook? Then why not 

let expert Bundy engineers help 
bridge the gap between idea and 
finished product. They offer 
you specialized engineering 
Skills, unmatched fabrication 
facilities, plus the priceless 
extra of Bundyweld, the only 
tubing double-walled from a 


Single strip (see below). TABLE 


WRITE today for catalog for help 


in developing your tubing ideas. 
BUNDY TUBING COMPANY, DETROIT 14, MICH. 





























































































































and passed through 
a furnace. Copper 
coating fuses with 
steel. Result . 


Bundyweld starts 
as a single strip 
of copper-coated 
steel. Then it’s . . 


continuously rolled 
twice around later- 
ally into a tube of 
uniform thickness, 


Mt 











Bundyweld, double- 
walled and brazed 
through 360° of wall 
contact, 





Leakproof 

High thermal conductivity 
High bursting point 

High endurance limit 
Extra-strong 
Shock-resistant 

Ductile 


BUNDYWELD TUBING. 


DOUBLE-WALLED FROM A SINGLE STRIP 


Bundy Tubing Distributors and Representatives: Bridgeport, 
C 2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooga Bank Bidg. © Chicago 32, Il: Lapham-Hickey Co., 3333 W. 47th Place 
Inc., Post Office Box 476 + Los Angeles 58, Calif, Tubesales, 5400 Alcoa Ave. . Philadelphia 3, Penn.: Rutan & Co.,1717 Sansom St. a 
Metals Co., Ltd., 3100 19th St. 7 Seattle 4, Wash.: Eagle Metals Co., 4755 First Ave., South 7 

Bundyweld nickel and Monel tubing are sold by distributors of nickel and nickel alloys in principal cities. 


For more information, turn to Reader Service Card, Circle No. 339 
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Lightweight 
Machines easily 
Takes plastic coating 
Takes plating 
Bright and clean 
No inside bead 
Uniform 1.D., 0.0. 


|, Conn.z Korhumel Stee! & Aluminum Co., 117 E. Washington St. © Cambridge 42, Mass.: Austin-Hastings Co., Inc., 226 Binney 5! 
© Elizabeth, New Jersey: A.B. Murray ©. 
San Francisco 10, Calif.: P scifi 
Toronto 5, Ontario, Canada: Alloy Metal Sales, Ltd., 181 Fleet °'. N 
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10:00 A.M. 
Subject: Joining 


















Wednesday, may i9 


2:00 P.M. 


Subject: Materials Management 
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The aviation industry, which has been quick to adopt most 


new joining methods, is leading the nation in the use of ad- 
hesive bonding as a production method. The speaker is an 
acknowledged leader in the development of applications for 
adhesive bonding and is well known for his technical papers 


and other writing on the subject. 


Chairman: Charles B. Leape, Manager, Chemical Applica- 
tions, Materials Engineering Dept., Westinghouse 
Electric Corp. 


Adhesive Bonding of Metals and Plastics George 
Epstein, Research Engineer, North American Avia- 
tion, Inc. 


Question and Discussion Period 


With an increasing importance in materials knowledge, it 
becomes imperative that industry take proper steps to ac- 
quire, assimilate and distribute this information where it is 
most needed. The speaker has had the opportunity of setting- 
up materials departments in several diverse industries and, 
therefore, can make recommendations that can be widely 
followed. 


Chairman: Stuart S. Kingsbury, Chief Materials & Processes 
Development Engineer, Piaseck, Helicopter Corp. 


How To Set Up and Operate A Materials Depart- 
ment—Dr. M. A. Williamson, Director of Research, 
Burroughs Corp. 


Question and Discussion Period 


(Turn to page 141) 
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WATER IS THE ONLY LUBRICANT Youll 


GRAPHITAR. .:anincs 











In various types of pumps and pump motors, rotary pressure joints, torque converters, turbines and 
similar applications where water or steam is present, GRAPHITAR makes a highly successful bearing 





material, because GRAPHITAR operates efficiently under heavy loads with water as the only lubricant. 
This is possible for two reasons: 1.) GRAPHITAR has a lower coefficient of friction than any other 
| bearing material; and 2.) GRAPHITAR is porous and maintains an adequate water film at the bearing 
surface. In applications where the bearings are relatively inaccessible, the advantage is obvious, for 
GRAPHITAR eliminates bearing maintenance. 





TIN LINE BEARING 





WATER PUMP VANE 
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SLOTTED WATER PUMP BEARING 


| om | 


STEAM TURBINE RING 









THE UNITED STATES 


OUR 100'™ YEAR 
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Exhibitors 


2nd Exposition of Basic Materials for Industry 











Company Booth No. Company Booth No. 
Albany Felt ee 427 M. W. Kellogg Co. 320 
American Lava Corp. 340 
American Silver Co., Inc. 229 LaSalle Steel Co. 240 
Amos Molded Plastics Div. of Amos Thomas Corp. 418 Lignum-Vitae Products Corp. 407 
= Ampco Metal, Inc. 225 Malayan Tin Bureau 131 
} Balsa Ecuador Lumber Corp. 645 MATERIALS & METHODS 311 
© Beryllium Corp. 210 Mica Insulator Co. 123 
P vane [ee Bettinger Corp. 312 Mycalex Corp. of America 117 
| Brown Co. 345 National Lead Co. 132, 134, 140 
A. M. Byers Co. a National Vulcanized Fibre Co. 241 
| Carboloy Department of General Electric Co. 324 Penton Publishing Co. 220 
’ Seba? ee "3 — Polymer Corp. of Pennsylvania 408 
| Cerro de Pasco Corp. p ete 121 
| Cold Metal Products Co. 707, 711 a are 
| Corning Glass Works 216 Reinhold Book Div. 311 
Dobeck Reynolds Metals Co. 110 
? De "Cas ite nt Rigidized Metals Corp. 135 
| Dow Corning Corp. Roh ' 233 
| E. |. du Pont de Nemours & Co.., Inc. 200, 211 pe arr 
, th Florid 722 
Ferroxcube Corp. of America 414 ani 412 
Firestone Plastics Co. 128 Tier Pacleten Co 235 
Frenchtown Porcelain Co. 235 Superior Steel Corp. 330 
Gamble Bros., Inc. 416 Superior Tube Co. 425 
General American Transportation Corp. 328 Sylvania Electric Products Inc. 120 
pags « Plate Div., Metals and Controls Corp. 217 Synthane Corp. 50! 
obe Co. 415 T . 
: aylor Fibre Co. 141 
Goodyear Tire & Rubber Co.., Inc. 333 Time Magazine 302 
Haveg Corp. 342 Toyad Corp. 429 
Howard Foundry Co. 228, 232 United States Testing Co., Inc. 334 
Hunter Douglas Corp. 234 
Western Felt Works 215 
Improved Seamless Wire Co. 718 Westinghouse Electric Corp. 406 
Industrial X-Ray Inc. 338 Wisconsin Centrifugal Foundry, Inc. 724 
International Balsa Corp. 407 Wolverine Tube Div. 602 
International Nickel Co. 34! 


Yale & Towne Mfg. Co.., 
Janney Cylinder Co. 125 Powdered Metal Products Div. 133 


The above list of exhibitors is correct as of press-time, April 12. 





(Program continued on page 145) 
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= STRESSPROOF' 


* yy @_ SEVERELY COLD-WORKED, FURNACE-TREATED 


Reo Motors, Lansing, 
Mich., have again 
specified STRESSPROOF 
—this time for the pow- 
er shaft on their new 
rotary lawn mower. 


tn 


Reo engineers needed top performance from this 
new drive shaft . . . so they insisted on STRESS- 
PROOF ! They knew from years of successful experi- 
ence with STRESSPROOF that it could take abuse. 
It had both the strength and wearability to stand up 
under the toughest service—and its excellent machin- 
ability was most welcome from a cost standpoint. 

The alternative to STRESSPROOF would have 
been a heat-treated part, with the attendant cleaning, 
straightening, and machining problems. 


Only STRESSPROOF gives you a unique combina- 


STEEL BARS 


SSeeee~. 
aeneen 


a gh 


Another 
Reo Lawn Mower 
to Use STRESSPROOF ::::::: 





tion of four qualities in-the-bar: Strength, Wearability, 
Machinability, and Minimum Warpage. Yet it costs 
less than the other quality cold-finished steel bars. 

STRESSPROOF makes a better part at lower cost! 
It is available in cold-drawn or ground and 
polished finish. 


SEND FOR... 


Free Engineering Bulletin 
“New Economies in the Use 
of Steel Bars” 


La Salle Steel Co. 
1418 150th Street 
Hammond, Indiana 





Ge Salle sexs co. 


Manufacturers of the Most Complete 
Line of Carbon and Alloy Cold-Finished + address————____— 
and Ground and Polished Steel Bars in America. Pt 








For more information, turn to Reader Service Card, Circle No. 387 
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Booth No. 427 


Albany Felt Co. 


[he purpose of the exhibit is to 
demonstrate that technical textiles 
are engineering materials. The 
exhibit consists of samples of in- 
dustrial textiles, not only in flat 
cloths, but also in endless and 
tubular form, and _ fabricated 
parts. The samples are made from 
woven felt as well as most of the 
synthetic fibers. 


The American Lava Corp. 


Booth No. 340 


The display features custom-made 
technical ceramic parts grouped 
according to the chief constituent 
of the ceramic 
{mong these are parts made of 


composition. 


compostions based on alumina of 
both dense and porous structure. 
In the display of AlSiMag titanate 
ceramics, hard, fine grained titan- 
ates used for thread guides, ex- 
trusion dies and wire recorder 
guides are available for inspection 
as well as titanates developed spe- 
cifically for use as dielectrics for 
capacitors. Other AlSiMag parts 
on display are classified as Stea- 
tites, Lava, Silicon Carbide, Alu- 
mina, Cordierite, Zirconium Ox- 
ide, Zircon, Magnesium Silicate, 
Aluminum Silicate, Forsterite, and 
Titanium Dioxide. 


American Silver Co., Inc. 


Booth No. 229 


On display is a wide selection of 
ferrous, nonferrous and precious 
metal strip, including clad metal 
combinations, produced to close 
tolerances and ultra-thin gages. 
The exhibit features metal speci- 
mens, both in coil and fabricated 
form, and also murals depicting 
the company’s special equipment. 





Advantages of using the high pre- 
cision, thin gage metals are dem- 
onstrated from the angle of prod- 
uct improvement and miniaturiza- 
tion. A new line of thermostat 
metals is being shown as well as 
various industrial products fabri- 
cated from the company’s preci- 
sion metals. 


Amos Molded Plastics 
Booth No. 418 


Custom injection molders and fin- 
ishers of thermoplastic molding 
materials, the company is exhibit- 
ing a variety of parts weighing 
up to 132 oz, molded in one piece 
with 1250 sq in. of projected 
area. Also molded parts are dis- 
played with a variety of finishes, 
including vacuum plating, silk 
screening, reverse printing, roller 
coating, hot stamping, spray paint- 
ing and wood graining. 


Ampco Metal, Inc. Booth No. 225 


The booth features a 3 ft “world” 
showing Ampco’s distributors, li- 
censee foundries, branch plants, 
etc., located throughout the world. 
Incorporated in the display are 
examples of centrifugal castings, 
sand castings, sheet and plate, arc 
and resistance welding products, 
stock bars, stock die blanks, solid 
and extruded rounds, shapes, pipe 
and tube, all manufactured by 
Ampco of Ampco Metal. 


Balsa Ecuador Lumber Corp. 
Booth No. 645 


The display demonstrates the prop- 
erties, and stresses the applica- 
tions of the company’s Certified 
Kilndried Belcobalsa as a_ basic 
engineering material. Three gen- 
eral types of application are dem- 
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Description of Exhibits 





onstrated: 1) as a core material 
for sandwich construction panels, 
flush doors, thick lumber core ply- 
wood. reinforced plastic parts, 
railroad cars and trailer panels 
and containers; 2) as a structural 
insulation material for cold stor- 
age rooms, containers, refrigerated 
cars and trailers; and 3) as a 
buoyant material for life saving 
equipment and sporting goods. 


The Beryllium Corp. Booth No. 210 


The Beryllium Corp. exhibit dem- 
onstrates the role of beryllium as 
a basic material by showing com- 
mercially available beryllium 
products and examples of their 
practical application. Beryllium 
metal, beryllium oxide and beryl- 
lium alloys are featured. The al- 
loys include beryllium copper. 
beryllium in ferrous materials and 
beryllium in light metals. 


The Bettinger Corp. Booth No. 312 


The exhibit demonstrates the high 
temperature protection given to 
materials by ceramic coatings. The 
display consists of a 4-ft miniature 
J-47 jet engine, blown up photo- 
graphs of the engine and various 
component parts, high temperature 
ceramic coated jet engine parts, 
and demonstrations of high tem- 
perature ceramic coated specimens. 
Also included is a high tempera- 
ture furnace and smelter in which 
the protection afforded by ceramic 
coatings is demonstrated. 


Booth No. 345 


Four materials are being shown: 
cellate and solka pulps which are 
used for special papers such as 
photographic paper; Solka-floc, a 
(Continued on page 148) 
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CHART YOUR PROCESSING 
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EXON RESIN COMBINATION 










Firestone Service charts your processing needs in 
3 DIMENSIONS! 


Consult this unique chart to determine the proper combina- 
tion of Exon resins best suited to your processing conditions. 


Follow the broken guide lines indicating Parts Plasticizer to the 
intersection of your Operating Temperature, indicated by dotted 
lines. Carry this point parallel to the solid black lines down 
to the Exon Resin Combination at the bottom of the graph. 
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OBLEM...AND SOLVE IT! 


ith Firestone’s 3 new versatile, 
temperature-tailored resins 






































Operating temperature is virtually eliminated several inherent advantages. Among them are: 
as a production problem by Firestone’s 3 new 
EXON resins—905-—915-925. 


You need only determine your plasticizer 


¢ Extremely rapid blending . . . hot or cold. 








* Freedom from fisheyes . . . for higher qual- 
ity, greater product uniformity. 





CHEMICAL 














loading and your operating temperature. Spot Ba apoment 
§ them on the chart at left — and you find the * Shorter fusing time . . . assuring a faster, 
temperature-tailored resin or blend ideally more economical operation. A BETTER AMERICA 
suited to perform in your processing with For final adjustments to given processing ee 
excellent results. conditions, a blend of one or more of the Be sure to visit 
These fast-fusing Exon resins offer you Exon resins may be used. the — 
forthcoming shows: 
PHYSICAL PROPERTIES @)r0e see 
AVERAGE AVERAGE qationa/ 


esaats SPECIFIC GRAVITY |peLaTiVE VISCOSITY] BULKING DENSITY plastics 


EXON 905 White Powder 1.40 2.50 0.45 efp0Sition 


CLEVELAND 















































Excellent for film and sheeting ap- — 
plications where higher temperatures yor 
(up to 375° F.) are called for. 
Space 341 
EXON GIS | White Powder 1.40 2.30 0.45 
in High-versatility, resin specially de- 
signed for sheeting. Wide range of SS 
operating temperatures. M is 
EXON 925 \ White Powder 1.40 2.05 0.45 ON 
la- An excellent P. V. C. resin for low ‘ 
is. rs ty temperatures. (starting at 
5 B) 
a Space 128 
od , 
Lor further information on Firestone's 
m mplete li high quality EXON i 
nplete line of high quality EXON resins CHEMICAL SALES DIVISION 
h. ‘echnical Service, call or write: 


FIRESTONE PLASTICS COMPANY * POTTSTOWN, PA., DEPT. 3A 
Division of The Firestone Tire & Rubber Co. 





For fhore information, turn to Reader Service Card, Circle No. 397 














For Your Ferrous 
Casting Needs 
Get These... 


ry 


Freedoms 


/ 
Freedom from... 
1 Porosity 
2 High Cost Material 
3 Expensive Machining 
4 Metallurgical Variation 
with 


PERMANENT MOLD 
Gray Iron Castings 


Refrigeration 
VALVE BODY 


VALVE BODY 





Washing Machine 
; SECTOR GEAR 


ee Air Compressor 
a te CRANKCASE 





Permanent Mold Gray Iron Cast- 
ings by DOSTAL offer many ad- 
vantages. Their structure is uni- 
form and surface scale is elimi- 
nated. These 2 factors permit 
alte lalla 91-1 Te Male ldallallale MCAT 
faster feeds. The 
accuracy and. uniformity of 
DOSTAL Permanent Mold. Cast- 
ings reduces 


felTaalstaediclaleh 


machining oper- 
ations to a minimum. Permanent 
Dilolicl-teMaeltilalel Mela MEtialhiclai MET 
alelaelalctt-Melals ME ial-t1 amet iatla itl ¢ ant 


dense ‘enale elolaeltiaaact. 


F 


DOSTAL 


FOUNDRY ond MACHINE COMPANY 


251 Williams Drive 
step ann 1 0M delalilel ami uliaa 





For more information, Circle No. 393 
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fine cellulosic used as filter aid ma 
terials and also used as extenders 
for plastics and welding rod coat- 
ings; Nibroc papers used for back- 
ing abrasives, gum tape, masking 
tape, and in plastic laminates; and 
Onco used for insole material and 
as reeinforcing agent in bags, etc. 


A. M. Byers Co. Booth No. II! 


The growing use of wrought iron 
is the theme of this display. In- 
cluded in the exhibit are: 1) 
samples of wrought iron in vari- 
ous product forms; 2) 
graphs of the metal in new and 
old services; 


photo- 


3) slides on wrought 
iron and the modern uses for 
which it is specified today; L) 
literature describing applications 
which demonstrate durability and 
corrosion resistance properties; 
and 5) “The Vital Element Con- 
test’, in which visitors to the booth 
are invited to judge how many sili- 
ceous slag fibers are shown in a 
magnified photograph of a cross- 
section of wrought iron. 


Carboloy Dept. of General 
Electric Co. Booth No. 324 


The company’s full line of created 
metals are on display: cemented 
carbides for cutting tools and wear 
Alnico 
magnets for electrical and mechan- 
ical applications; Hevimet for 
radio-active shielding and as a 
weight; and Thermistors for detec- 
tion of minute temperature change. 
In addition to static displays, cus- 
tomer participation exhibits are 
used to show the uses and charac- 


applications; permanent 


teristics of these materials. 


The Carborundum Co. 
Booth No. 325 


Included in the booth are the 
various Carborundum materials: 
materials of construction, electric 
components, refractory hard met- 
als—cermets, and chemicals. The 
newer forms and characteristics of 
Fiberfrax Ceramic Fiber are em- 
phasized and portrayed through 


——, 
{continued from | ge }4: 


} 


the use of translites and 
samples. Also, other ba 
terials manufactured by tl 
pany such as aluminum ox 
con carbide and zirconium ar 
played. Several new lines 
being shown, such as refracton. 
hard cermets from Borolite as w, 
as new products in seals and pari 
such as the glass sealing alloy 
Kovar. 

In animated displays a ne 
range of resistors, heating element: 
and super refractories will roun 
out the exhibit, The Carborundun 
subsidiaries and divisions repr 
sented in the booth are: America 
Tripoli Co., Bonded Products a 
Grain Div., Borolite Corp., Th 
Carborundum Metals Co., Coat 
Products Div., Globar Div. and 
Stupakoff Ceramic and Manufac. 


turing Co. 


Cerro de Pasco Corp. 
Booth No. 318 


Being exhibited are the Cerro a! 
loys (low temperature melting bis 
muth alloys). The raw components 
of the alloys are shown, togethe! 
with the finished products, End 
products displayed include dup! 
cate patterns, dies. safety devices 
tube and mold bends, electro 
formed parts, pattern shop appli- 
cations, etc., all of which hav 
been fabricated with or by the use 
of various Cerro alloys. There ar 
demonstrations of Cerroseal-35 the 
ultra-low melting temperature al- 
loy which adheres to glass. Also 
shown are new and ingenious uses 
of the alloys in the pattern shop. 


The Cold Metal Products Co. 
Booth Nos. 707, 7!! 


The exhibit shows samples of pre: 
cision cold rolled strip steel in 
low carbon, electro zine coated. 
high carbon, stainless and temp- 
ered spring steel produced by the 
company and lists typical applica- 
tions of each. A large illuminated 
colored illustration of the special 
(Continued on page 156) 
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SUPER REFRACTORIES 


Carbofrax ®| Alfrax® K | Alfrax® BI | Mullftax ® | 


Trade Mark Nonatry' 





Silicon Electrically Electrically Electric sion (, 
Material Carbide Fused Fused Furnace High 
(over Aluminum Aluminum Mullite 

85% SiC) Oxide Oxide 


—_———$—$—$—$ 


4 
ee 





Cone Cone Cone Cone 
37 - 40 37 - 39 39 - 40 | 38 - 39 


\ ystallin 
True Py 


Refractoriness—PCE 





Approximate Weight 
9” Str. Brick 7 9% lbs 10% Ibs 4%, |bs 9 Ibs 104-11), 





Heat Conductivity at 


2200°F in BTU/hr, sq ft 109 BTU 24 BTU 7 BTU 16 BTU | 23. 318 
and °F/in. of thickness | 


Relative Resistance 
to Spalling 





High | Good | Good | High | Low 





Abrasion Resistance High High Low | Good | : High 


Modulus of Rupture | 
at 2460° F, psi 800-3125 100-1050 50-290 200-575 700-180) 








Mean Coefficient of 


Thermal Expansion .0000047 -000008 1 .0000086 .0000059 -000008) 
per °C, 25-1400 C 




















Table shows the range of values for the different products normally manufactured under each classification. 


POROUS MEDIA 


® Permeability- Pore Size 
Aloxite Grades | (avg. dia.) 





Modulus of Density Refractor- Acid 


Porosity Rupture gms /ce iness Resistance | Uniform 





aluminum oxide 1-200 |0.002”’ to 34% to 500 to 2.2-2.3 900°C Good | Excell 


lates, 0.100” 38 3000 - 
tubes & disks %o psi 


ZIRCONIUM METAL 


DENSITY ELECTRICAL CONDUCTIVITY: 
6.52 gms/cc at Room Temperature 4.1% of Copper at 20°C 


MELTING POINT CORROSION RESISTANCE: 
1830440 'C To alkalis: better than Ti, Tantalum, or |! 
3325 +70°F stainless. 
ALLOTROPIC TRANSFORMATION: To corrosive acids: extremely good except! 
863+3°C and concentrated H2SO,4 and H3PQ,. 


1585+5°F To fused alkali and fused salts: excellert. 


LINEAR COEFFICIENT OF HOT ROLLED AND ANNEALED 
THERMAL EXPANSION: Reduction in Area %: 30-40 


poe eee at 20°C Elongation %: 13-15 

0090089/°C at 700°C Yield strength 0.1% offset: 43,500 psi 

THERMAL CONDUCTIVITY: Ultimate strength: 68,000-80,000 psi 
Ym thai of Iron Brinell Hardness: 140-160 


CERAMIC FIBER 


FiperFrax® ceramic fiber is produced by air blast- per cu. ft. with a pressure of 2 pounds per sq. 1 


ing a molten stream of aluminum oxide and silica 6 pounds per cu. ft. density, K factor based on ™ 
melted in an electric furnace at 3300°F. The white, temperature is similar to that for rock and glass wo" 
cotton-like mass consists of fibers ranging in diameter It also has exceptional electrical properties _ 
from 10 microns to less than 1 micron. All properties In addition to the bulk form, Fisperrra fibet 
are retained up to 2300°F; will not melt under 3000°F. supplied as specialty papers, blocks, blanke s, ™ 
As blown, the fiber weighs 2 pounds per cu. ft. and etc. Roving, yarn and woven fabric are nea: com) 
can be compressed readily to a density of 12 pounds tion of development. 
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Ceramics 


Stupakoff is a leading manufac- 
turer of ceramic products for elec- 
trical and electronic applications 


Stupalith 


Where thermal shock conditions 
prevail, parts made of STUPA- 
LITH will withstand extremely 


TUPAKOFF CERAMIC & MANUFACTURING CO. PRODU 





KY 





Printed Circuits 


By combining resistors and capaci- 
tors of precision values, in circuits 
designed in accordance with the 




































































luming for all voltages, frequencies and severe service. Stupakoff makes requirements of individual appli- 
temperatures. Parts are made of parts ranging from a fraction of cations, Stupakoff printed circuits 
7 = Alumina, Cordierite, Forsterite, an ounce to several pounds in save space and weight, speed as- 
( / Stalling Magnesia, Porcelain, Zircite, Tita- weight, in simple or intricate sembly, reduce costs, minimize 
© True pp nates, Stupalith and Steatite — shapes, by pressing, extrusion, assembly errors. Sturdy, compact, 
€ plain, ground, metallized or as- casting or ramming. Safely used accurate. 
10'4 My sembled. at temperatures up to 2400° F. 
Vi : : 
23 - 31h | | 
| | 
9 | 
— g P | Metallized Ceramics 
iw Kovar-Glass Seals Kovar Metal & Parts | Metallized Ceramics 
High ie Perfectly closed and durable air- The ideal alloy for glass sealing, Stupakoff specializes in the appli- 
= tight assemblies are made with Kovar matches the expansivity of cation of metal to ceramic parts 
700-18 Stupakoff Kovar-Glass Seals. The hard glass over the entire working for a variety of purposes, such as 
180 use of hard glass for these seals temperature range. It resists mer- terminals; ceramic capacitors, 
= provides the highest degree of cury attack, and seals readily with printed electronic circuits; printed 
protection against thermal shock simple oxidation procedure. Avail- wiring; strain insulators, terminal 
-000008 and weathering. able as sheet, strip, foil, rod, tube, boards, lead-in insulators; metal- 
Stupakoff Seals are available in a wite — or fabricated into cups, lized shafts; ceramic-metal seals. 
— 6. wide variety of standard sizes and eyelets, leads and other shapes. 
atten. designs, and are made in many 
3 special forms. 
Unify Yu C . Di f ® We . C . A bli 
e eramic Vielectrics esistor Ceramics ssemblies 
a .— 
| | Bxeel For by-pass, lead-through block- Stupakoff Temperature - Sensitive Stupakoff assemblies include met- 
ing, standoffs and trimmer appli- Resistors are used for temperature allized Ceramic Induction COILS 
| cations; also temperature-compen- indicating or measurin uip- for radio receivers and transmit- 
| = ; gr: PS 8 “Stine gaa A . ~ 
sating Ceramic Dielectrics having ment such as Radiosonde, for ters; metallized ceramic SHAFTS 
coefhcients from P-100 to N-2700, infra-red light source and for | for air-tuning condensers; MET- 
and high K _ materials up to heating elements. Supplied com- | ALLIZED PLATES for making 
K-6000. Made in the form of plete with terminals, in the form fixed rigid assemblies; printed cir- 
6 tubes, discs, and special shapes, of rods, tubes, discs, bars, rings, cuits; ceramic trimmer condensers; 
plain or silvered. etc. | terminals; many other ceramic to 
metal products. High precision or 
commercial tolerances. 
e | 
alum, or | & 
(R) 
Saad fel GLOBAR DIVISION PRODUCTS 
we a 
excellent. er 
NOMINAL CHARACTERISTICS 
gone TYPE | TEMPERATURE VOLTAGE DISSIPATION TYPICAL APPLICATIONS 
COEFFICIENT COEFFICIENT CAPABILITY 
, in %/°C@25°C 
00 ps CERAMIC = 
, ae D. C. and audio frequency circuits 
0 psi A —1%/°C 1%/deg. NORMAL in hearing aids, radio and television, 
RESISTORS or less C or less x-ray equipment, etc. 
CONVENTIONAL¢ 
. o/ se Radio frequency circuits such as 
Three basic types — for CX Ti +g negligible EXCEPTIONAL antenna terminations and parasitic 
normal resistance in 4 suppressors. 
electrical or electronic 
aber . r , 
eitoeah for special ap- B —.3% to pera cg NORMAL Temperature compensation of in- 
plications involving —.55%/°C significant struments and control devices. 
er Sq. if. temperature effects or 
ised on m time delay, for circuits TEMPERATURE J F —.1% to negligible ABOVE Temperature compensation, time 
: os SENSITIVE —2.2% /°C NORMAL || delay, and current limitation in 
| glass w00 requiring resistances ° 
£ i hich ith , starting electron tubes and other 
ties Whicn vary with vo tage. —2.7%, to ae ABOVE low power apparatus; temperature 
: ch ; H aan 5%, /°C negligible NORMAL measurement and control. 
FRA) [ibe s roan 
nke ;, mat Surge limiting; voltage stabiliza- 
: m VOLTAGE —.6%/°C up to 4% change tion; D. C. control of A. C. resistance; 
nea: com SENSITIVE BNR or less of R per 1% change NORMAL volume compression; harmonic 
applied V. generation. 


























Printed Circuits 


By combining resistors and capaci- 
tors of precision values, in circuits 
designed in accordance with the 
requirements of individual appli 
cations, Stupakoff printed circuits 
save space and weight, speed as 
sembly, reduce costs, minimize 
assembly errors. Sturdy, compact, 
accurate. 








Metallized Ceramics 


Stupakoff specializes in the appli- 
cation of metal to ceramic parts 
for a variety of purposes, such as 
terminals; ceramic capacitors; 
printed electronic circuits; printed 
wiring; strain insulators, terminal 
boards, lead-in insulators; metal- 
lized shafts; ceramic-metal seals. 








Assemblies 


Stupakoff assemblies include met- 
allized Ceramic Induction COILS 
for radio receivers and transmit- 
ters; metallized ceramic SHAFTS 
for air-tuning condensers; MET- 
ALLIZED PLATES for making 
fixed rigid assemblies; printed cir- 
cuits; ceramic trimmer condensers; 
terminals; many other ceramic to 
metal products. High precision or 
commercial tolerances. 


REFRACTORY-HARD METALS 








ERISTICS 





DISSIPATION 
CAPABILITY 


TYPICAL APPLICATIONS 








D. C. and audio frequency circuits 


NORMAL in hearing aids, radio and television, 


x-ray equipment, etc. 





Radio frequency circuits such as 


EXCEPTIONA$ antenna terminations and parasitic 


suppressors. 








NORMAL Temperature compensation of in- 


struments and control devices. 





Temperature compensation, time 


NORMAL delay, and current limitation in 





ABOVE 
NORMAL measurement and control. 


starting electron tubes and other 
low power apparatus; temperature 











NORMAL 


Surge limiting; voltage stabiliza- 
tion; D. C. control of A. C. resistance; 
volume compression; harmonic 
generation. 














BOROLITE ‘CORPORATION PRODUCTS 





Zirconium 
Borides 


PRODUCT 


Molybdenum 
Chromium Nickel 


Borides Borides 


Nickel 
Aluminides 





Essential Zirconium 
Constituents & Boron 


Chromium Molybdenum, 
& Boron Nickel & Boron 


Nickel & 
Aluminum 





Density 


gms/cc 5.2 to 5.4 


6.6 to 6.9 8.6 


6.0 





Melting Point 5400°F 


2900°F - 3050°F 3500 F 


3100°F 





Hardness (Rockwell) 88-91 {A) 


60-86 (A) 88-90 (A) 


35-50 (C) 





Electrical Resistivity 


68°F Microhm - cm. 7 


28 - 47 66 - 71 


20 - 30 





68°F - 66,000 
1800°F - 63,000 
2200°F - 55,000 


Transverse Rupture 
Strength - psi 


68°F - 88,000 | 
to 125,000 | 
1800°F - 88,000 | 
to 125,000 | 


68°F - up 
to 100,000 


j 
- 
| 
' 
j 
i 


68°F - 144,000 


|1800°F - 70,000 


' 





Stress-to-Rupture 
psi @ 1800°F 18,500 
& 100 hours 


10,000 to 
15,000 





Oxidation Resistance 
@ 2000°F 
(Weight gain in 200 hrs.) 


15 mg/cm? 


1.8 mg/cm? for High 


Not Recommended 


2.0 mg/cm? 
Temperature Use 





Thermal Shock Test 
N.A.C.A. 
(100 Cycles & Terminal 
Temperature 2400°F) 


No Failure 


No Failure for High 


Not Recommended 


No Failure 
Temperature Use 





Coefficient of @ 


Thermal Expansion : 68 F - 2.5 
(x 10 76) @ 1800°F - 5.7 








@1800°F - 5.8 


@ 1800°F - 8.4 











Mo-Braze molybdenum boride Brazing Compound is available in powder and rod forms. 


It is used for brazing molybdenum to molybdenum, tungsten to molybdenum and tungsten 


to tungsten. 


Zirconium Oxide 


A white pigment which, when mixed with silica, 
alumina, and other oxides is used in the petroleum in- 
dustry as a catalyst for the cracking of hydrocarbons, 
the hydrogenation of motor fuels, the production of 
butadiene from alcohol, the oxidation of naphthalene 
to phthalic anhydride, and the production of syn- 
thetic ammonia. The hydrous oxide and carbonate 
are used to treat poison ivy and dermatitis, in anti- 
perspirants and deodorants. The oxide is used as an 
opacifier in white and colored vitreous enamels and 
in the production of fine porcelain and ceramic bodies 
for the electrical and electronic industries. 


Zirconium Tetrachloride 


An anhydrous dry powder with a host of uses and 
potentialities. A catalyst in numerous reactions in- 
cluding the detergent, oil and fuel industries, a cata- 
lyst in the FRIEDEL-CRAFTS reaction, in the pro- 
duction of copper phthlocyanine. In the dye industry 
it is an excellent “‘laking’’ agent, a fixative for both 
acid and basic dyes. It is a raw material for other zir- 
conium compounds—and the _ ortho-esters—new 
resin-like materials for the paint industry. 

The applications are endless—limited only by our 
present knowledge. 





Zirconium Carbonitride 


A heavy massive golden ‘‘man-made mineral"’ 
containing up to 85% zirconium as the carbide and 
nitride. Reactive—pure—a deoxidizer in the metal- 
lurgical field—desulphurizer in the steel industry. 

This is a cheap and pure and reactive source of zir- 
conium. Can you use some? 


Zirconium Oxychloride 


A white, dry salt, extremely soluble in water and 
useful in the processes of waterproofing fabrics, a 
starting material for other zirconium chemicals, a 
clean starting material for the dye industry, a catalyst 
of untried merit. 





Magnesium Chloride-Anhydrous 


Pure MgCl2—one of the most powerful dehydrating 
agents—and a source for very pure magnesium salts. 
An excellent hydrating agent for. insecticides apd 


sprays. 





Fused Salt 


New! Different! Zirconium fused salt, 85-88% 
ZrCl4—pure, clean, reactive. Used to refine Mg and 
Al castings and in the production of alloys. Large Mg 
castings are made possible by the use of fused salt. 
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CARBORUNDUM 


REGISTERED TRADE MARK 


THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. 





































- + © Specialists in electric furnace products and high 











e ‘ - ° ‘ ° or 4 

temperature processes and materials, coatings, ceramics | 
SUBSIDIARIES AND DIVISIONS — 4 
AMERICAN TRIPOLI CORPORATION. Seneea. Mo. i 
"Seneca Standard’ Tripoli for buffing and polishing compounds, Sicha i 

parting, catalyst carriers. 4 


BONDED PRODUCTS AND GRAIN DIVISION, 
Niagara Falls, N. Y. 
Grinding wheels, sharpening stones, polishing grain, tumbling nuggets, 
iron and steel deoxidizers. 


BOROLITE CORPORATION, Niagara Falls. N. Y. 
High temperature borides, aluminides and silicides. 
THE CARBORUNDUM METALS COMPANY, INC... Akron, N. Y. 


Zirconium, zirconium compounds and allied chemicals. 


COATED PRODUCTS DIVISION, Niagara Falls. N. Y. 
Coated abrasive sheets, belts, discs and rolls, grinding devices and 





attachments, adhesives and sealers. 


GLOBAR DIVISION. Niagara Falls. N. Y. 
Ceramic resistors, non-metallic heating elements for ceramic kilns and 





industrial electric furnaces. 


REFRACTORIES DIVISION. Perth Amboy, N. J. 
Super-refractories, (bricks, special shapes, cements), porous filters and diffuser 
media, catalyst supports, ceramic fibers. 


% 
3 
: 


STUPAKOFF CERAMIC AND MANUFACTURING COMPANY. 3 of q 
Latrobe. Pa. 
Ceramic and metallized-ceramic components and assemblies for the electronic 
and electrical industries, glass-sealing alloy metal and parts, metal-to-glass 
seals, metal-to-ceramic seals. 
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Get the Details 
| of Thompson's Versatile Light Metals 
Casting Operation 


as 


Fill in this coupon and mail today for your free copy: 


F you use castings, you'll want this booklet which Department MM-5 
describes the versatile foundry facilities available Light Metals Division 
to you at Thompson Products’ Light Metals Division. Thompson Products, Inc. 


Over 50 years experience in research and manufac- 2269 Ashland Road, Cleveland 3, Ohio 


ture of precision metal parts enables Thompson today 
to offer its facilities to all types of industry. 


i 7} cere os 7 . c 9 + 


Please send me a copy of your booklet, ‘Creative Castings” 


This booklet details the entire light metals opera- 
tion at Thompson and features some of the many 
parts precision-engineered by Thompson for such Title 
diversified customer uses as airplanes and washing 
machines; buses and garbage disposers; tractors and 
outboard motors; automobiles and industrial engines. Address 
lt describes, too, some of the many research and man- 
ulacturing pluses used by Thompson to insure you 
Of quality parts, delivered when you want them. 


Name 





ee on ee 








Company 





City State 








For more information, turn to Reader Service Card, Circle No. 342 


MAY, 1954 


















































GREATER STRENGTH is offered by Avon's new 
Fusionweld process because of the complete uni- 
formity of grain structure found throughout the 
entire tube wall, including the highly critical welded 
area. This feature eliminates the need for bonding 
with another metal, also eliminates the internal 
stresses resulting from variables in expansion co- 
efficients where rapid temperature changes are 
involved. Fusionweld thin-wall steel tubing now can 
be employed as a satisfactory, low cost substitute 
in most electro-thermal tubing applications with 
absolute confidence in the end results. 





ADDED DUCTILITY of Avon Fusionweld thin-wall 
steel tubing provides new ease of forming even 
the most complicated shapes due to our new con- 
trolled method of annealing in special atmospheric 
furnaces. This important characteristic insures lower 
scrap loss in fabrication and superior performance 
in most electrical sheathing applications. 


SMOOTHER 0O.D. tor fine finish brass or chrome 
plating is offered in all Avon Fusionweld tubing for 
electrical fixture manufacturers. 


















MORE ECONOMICAL—Avon Fusionweld guar- 
antees a very definite price advantage coupled 
with greatly broadened usefulness and new savings 
which now can be affected in fabricating opera- 
tions—with far greater freedom from scrap loss. 


He" O.D. to Ye” O.D. Plain or Terne Coated. 
We can fabricate tubing to your requirements. 











NUFACTURING CO.| 
\“~~_— Sa 


ROCHESTER MICHIGAN 


HIGBIE MA 











For more information, turn to Reader Service Card, Circle No. 367 
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high-speed, four-high  reversin, 
mill on which the material is rol}, 

is featured together with acty, 
tungsten carbide work rolls used 
Other illustrations show prody,. 
tion facilities, with particular en. 
phasis on accuracy and control of 
physical characteristics, and qual. 
ity control methods in use in the 
company’s plants. 


Corning Glass Works 
Booth No. 214 


The displays illustrate the versa. 
tility of glass. They include audi. 
ence participation exhibits show. 
ing how glass transmits or absorbs 
various useful bands of the spec. 
trum, withstands sudden tempera. 
ture change, has excellent electric 
characteristics, possesses mechani- 
cal strength and resists corrosion 

New products include a radia. 
tion-absorbing window for atomic 
energy installations, lighting panel: 
which control illumination, fused 
silica for ultra-sonic delay lines, an 
all-glass aperture mask for color 
television, and glass molds for pre: 
cision casting of metals. A lamp. 
worker demonstrates the hand 
manufacture of intricate labora. 
tory apparatus. 


Dobeckmun Co. Booth No. 502 


The theme of the display is the 
creation of new custom lamina- 
tions for industry. The raw ma 
terials from which the final prod: 
ucts shown are made include cello: 
phane, cellulose acetate, Mylar 
(polyester film), aluminum foil 
and polyethylene and vinyl resins 

The products shown include: 
Doplex Brilliant, a lamination of 
transparent plastic film to fine 
paper stock with non-fading pig 
ments added to the adhesive; Plas- 
ticolor, a laminated cover pape! 
and clear acetate with colored aé- 
hesives; Dobar, a slot cell insula- 
tor for fractional and _ integral 
horsepower motors, phase insula 
tion, layer insulation or phalanges; 
and various papers laminated with 
acetate or Mylar polyester films. 

(Continued on page 158) 
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arf-locking tactonare 


SONG, Gp nuts Rolipins 





SPLINE NUT 
dia. from 1/16” to 1/2” 


CLINCH NUT 





Rollpins are slotted, tubular steel, pressed-fit pins 
with chamfered ends. They drive easily into holes 
drilled to normal tolerances, compressing as driven. 
Extra assembly steps like hole reaming or peening 
are eliminated. Rollpins lock in place, yet are read- 
ily removed with a punch and may be reused. 

Cut assembly costs by using Rollpins as set 
screws, positioning dowels, clevis or hinge pins. 
Specify them in place of straight, serrated, tapered 
or cotter type pins. 





GANG 
CHANNEL NUTS FLOATING ANCHOR NUT 





Every major aircraft now being assembled relies on the 
vibration-proof holding power of ELASTIC STOP nuts. 
Only ESNA manufactures a complete line of all types 
) He and sizes of self-locking nuts. 





Elastic Stop Nut Corporation of America 
Dept. N 34-561, 2330 Vauxhall Road, Union, N. J. 


Please send me the following free fastening information: 


C) Elastic Stop Nut Bulletin C] Here is a drawing of our 
C) Rollpin Bulletin product. What fastener would 
[] AN-ESNA Conversion Chart you suggest? 





Title 











Street 





Zone State 





A A A SS A SS LS KF 


* For more information, turn to Reader Service Card, Circle No. 411 
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the Cold Metal Products co. 


GENERAL OFFICE; YOUNGSTOWN 1, OHIO 
PLANTS: YOUNGSTOWN, OHIO AND INDIANAPOLIS, INDIANA 
SALES New York ° Cleveland . Detroit * Indianapolis 
OFFICES: { Chicago * St. Louis * Los Angeles e 
|; LOW CARBON, HIGH CARBON (Annealed or Tempered), STAINLESS AND ALLOY 
GRADES, ELECTRO ZINC COATED ARE AVAILABLE FROM: 
THE COLD METAL PRODUCTS CO. OF CALIFORNIA 
' 6600 McKinley Avenue, Los Angeles Phone: Pleasant 3-1291 
THE KENILWORTH STEEL CO., 750 Boulevard, Kenilworth, New Jersey 
Phones: N. Y., COrtlandt 7-2427; N. J., UNionville 2-6900 
PRECISION STEEL WAREHOUSE, INC. 
Phone : COlumbus 1-2700 


' 
' 


) 4425 W. Kinzie, Chicago 





For more information, turn to Reader Service Card, Circle No. 531 
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Also included are many types 
paper or cloth fabrics 1 whic 
polyethylene or vinyl coatings hay, 
been applied for such uses ag hea 
and light reflecting  insulatioy, 
awnings, tents, protective clothins 
liners, industrial papers, and hea) 
resistant table tops. 


Dow Corning Corp. Booth No. 329 


This booth displays typical ¢. 
amples of industrial applications 
of Dow Corning silicone products, 
For example, silicone resins are 
shown as insulating materials for 
electrical equipment; Silastic, Dow 
Cornings’s_ silicone rubber, is 
shown as part of many electrical 
and mechanical devices; and sili. 
cone grease is demonstrated as a 
lubricant for permanently sealed 
bearings. Cutaways, moving de. 
monstrations and__ photographs 
show in detail these and many 
more silicone applications. 

In addition, new silicone prod. 
ucts with unusual properties and 
many potential uses will be dis- 
played including foamed silicone 
resins, air drying silicone rubber, 
and silicone molding compounds. 


E. |. du Pont de Nemours & Co. 
Booth Nos. 200, 21! 


On display are basic materials for 
industry in the form of plastics 
and elastomers. These include ny: 
lon, Teflon and __ polyethylene, 
acrylic resins and chlorosulfonated 
polyethylene, an elastomer. 


Ferroxcube Corp. of America 
Booth No. 4/4 


Featured in this exhibit are ap- 
plications of Magnadur, the new 
ceramic magnetic material de- 
veloped originally by the Philips 
organization in Holland. The dis- 
play is designed to show where i! 
fits in the field of magnetic me 
terials, 


Firestone Plastics Co. 


Booth No. !28 


The exhibit features Firestone 
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Colors available in production 
quantities include: 
Natural ... white... yellow (two shades) 


red... dark red... brown... green 
-+.» blue... black. 


SPECIFICATIONS: GPG Rod 


Flexural strength 
Compressive strength (radial) . . 950—1,100 psi. 


Also available Chalk-Filled (GPG-C) and Flame-Retard- 
ant (GPF). inquiries invited for larger diameters, longer 
lengths and special shapes. 


Here’s good news 
for your product... 


TAYLOR 
POLYESTER 
GLASS RODS 


A: unusual material developed by Taylor— polyester 
glass rods in natural, white, black and ten attractive 
colors—offers unlimited possibilities in many of the 
products you manufacture. For the first time, you can 
have a glass-reinforced plastic that is uniformly colored 
all the way through. Drill it... cut it... grindit... 
you'll see no fibrous appearance of glass filaments. 


Although this new material weighs only one-fifth as 
much, it possesses flexural and tensile strength equal 
to that of low carbon steel. It’s non-corrosive, and 
resists deformation from bending. Picture how you can 
use its color for decoration, identification, or coding 

. its high strength-to-weight ratio for structural 
parts . . . its excellent electrical properties in shafts 
for electronic components. 


Taylor specialists will be glad to talk over the ways you 
can put this material to work. They’ll be glad to dis- 
cuss, too, the improvements in production and product 
quality that you can realize through the use of Taylor 
Vulcanized Fibre and Taylor Melamine, Phenolic and 
Silicone Laminates. 


TAYLOR FIBRE CO. 


Norristown, Pa.—La Verne, Calif. 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


* For more information, turn to Reader Service Card, Circle No. 459 

















From Jet Bomber Parts 
to Gas Range Bur 


MUELLER BRASS CO. 
Aluminum Forgings Save 


Weight, Save Finishing |Time 


and Provide the 
Strength as Ste 


lf weight and strength are important factors in your groduct, 
then Mueller Brass Co. forged aluminum parts may be y 
best bet. Mueller aluminum forgings weigh only !/3 as 

as steel, yet they are approximately as strong. They 

parts for many applications and they are particularly desi 
parts for high speed rotating and oscillating machines bec 





retain their mechanical properties at high spe¢ds and 
reasonable temperatures. The smooth, bright 
surfaces save machining time and eliminate costly finishing. 
Mueller Brass Co. can forge aluminum parts to your specifidations 
in any practical size and shape from any of the standar 
or special alloys. Write us today for complete information. 


MUELLER BRASS CO. 


PORT HURON 16, MICHIGAN 


For more information, turn to Reader Service Card, Circle No. 513 
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Exon resins and has samples of 
various products made by users ,f 
Exon. Of particular interest 4, 
the examples of products made 9 
unplasticized PVC for which Exo, 
402A is used as the basic regi 
These include piping, injectio, 
molded fittings, fans, pumps, tank; 
valves, ducts and other items use; 
where resistance to corrosion js ¢. 
sential. Firestone Butaprene PL,| 
paint latex is also shown. 

Use of- Exon is dramatized j; 
several ways. A liquid circulatino 
system is demonstrated with new) 
developed fittings and pum 
formed by injection molding. 
Products are also shown which 
illustrate the adaptability of Exon 
coatings to metals, fabrics, paper 
and electrical equipment. 


Frenchtown Porcelain Co. 


Booth No. 235 
On display are hundreds of dif. 


ferent shapes and sizes of ceramic 
parts together with complete data 
on the many formulas the com 
pany can produce. Special applica. 
tions of high alumina ceramic held 
to very close tolerances are shown. 

Also featured are samples of 
Aluminox material, a high grade 
alumina ceramic, and wear-resis- 
tant mechanical Thermol with 
high dielectric properties. 


Gamble Bros., Inc. Booth No. 416 


Featured in the booth are fiat 
sheet and shaped stock available 
in Gam-En-Wood, which is wood 
bound to various materials such 
as Enrup, rubber, metals and 
Formica. The combination of ma- 
terials lends to wood heretofore 
unavailable resistance to abrasion, 
corrosion and heat, coupled with 
high dielectric properties in some 
combinations. The material is dis- 
played as both resilient and stable. 
Also shown are engineered wood 
products of various types. 


General American Transportation 
Corp. Booth No. 328 


Demonstrated in this booth is the 
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New Harvey aluminum alloy 


{=}- 9 will reduce your costs 


high-strength-low-cost-ratio 


means that Harvey metallurgists have combined the 
essential qualities of many ideal structural alloys into 
a single new aluminum alloy—66S. This general pur- 
pose alloy is bringing real economy to many industries. 
It combines the high strength of 24S and the good 
corrosion resistance, weldability and economy of 61S. 


Alert aluminum fabricators can now use 66S to 
reduce material costs, cut weight without sacrificing 
strength, and lower fabricating costs. You can reduce 
your costs at Harvey Aluminum. .. tool- 

ing service charges are nominal, and 

Harvey prepays the freight to your dock. 

Send for your Bulletin on 66S today. 


1 


* For more information, turn to Reader Service Card, Circle No. 316 
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Kanigen Process for elect) | 
position of nickel. The | nig. 


Process is a method for produc; 





an extremely uniform, hard, ¢9, 








rosion resistant coating Of nick, i 1. 
on iron, steel, copper, bras ; 
bronze and aluminum, The proce 
readily permits plating on ; 

Vite comnshiaiete: aes plastic matnatesd volved contours, screw threads. jy. 2 
ternal projections, or on yen 


is now widely used in atom bomb and large parte 
c Cc c We 


armament production— also has many 


; : licati 7 ‘ 
important applications in the manufac General Plate Div., Metals & 


ture of industrial and civilian goods. Controls Corp. Booth No. 217 














A wide variety of composite metal 





KEL-F offers advantages not found in many other are being featured with particular 
plastic materials, among them: emphasis placed on composite bas 
metals. Some typical combinations 
VV Chemical Inertness—resistance to strong acids, oxi- are Alcuplate, copper-clad aium 
dizing materials, and organic solvents. num; Nifer, nickel-clad _ steel: 
stainless steel-clad copper; Bronco. 
V Electrical Resistance—superior insulating properties, phosphor bronze-clad copper; and 
a poor conductor of heat. many others. Also shown are pre. 
cious metals such as silver, gold, 
V Zero Moisture Absorption—resists moisture, unaf- platinum and their alloys in the 
fected by high humidity or tropical exposure. form of sheet, wire and tubing, a 
: well as precious-clad base metals 

\V. Wide Temperature Range—has satisfactory proper- in sheet, wire and tubing. 
ties from —320 F. to 390 F. Typical parts produced fron 


Truflex thermostat metals 
_ shown and some electrical contacts 





SINKO MOLDS ALL THERMOPLASTIC MATERIALS includ- produces leeie.peenearams 9 
: aoa : ae metals along with their related ma. 
ing Nylon, in sizes up to 60 oz. A highly skilled staff of specialists, serials Seuseek WEES oils Bu 
using the latest in modern equipment, will manufacture your trate the long. continuous length: 
injection molded parts and products with the utmost in accuracy, of composite hase metals availabk 
speed, and economy. | to industry. 


Our services include Design and Engineering; Mold Construc- 
tion; Metal-Plastic Assemblies; 2 and 3 color Plastic Spraying The Globe Co. _— Booth No. 415 
and Painting; Hot Stamping; Vacuum Distillation Plating; Fabricat- 


ing and Assembling. Displayed in their booth is the 


company’s Grip-Strut material, for 


H . structural and industrial applica- 
Vv SOEs WED Us RO Set your KEL-F and other Plastic tions. Panels of both aluminum 


Molding applications! and steel, serrated in varying pat: 


terns for safety in flooring applica- 
tions, for light-weight structural 


S | N 4 @) M F G : & T @) @) L @ '@) , applications, or for decorative 


uses are shown. 


3135 WEST GRAND AVE. ° CHICAGO 22, ILLINOIS 








BRANCH OFFICES: Goodyear Tire & Rubber 
HADDONFIELD, N. J. DETROIT 2, MICH. Co., Inc. Booth No. 333 
TOM MUCKENFUSS—261 Wayne St. INLAND SALES CO—512 Stephenson Bidg. 





Plastic Products, their design. 


MILWAUKEE 3, WIS. DAVENPORT, IOWA | ; noge 
RICHARD P. VALLEE—2302 W. Clybourn St. WIILLIAM R. VOSS—3818 Johnson Ave. | processing, fabrication and pos 
LOS ANGELES 23, CAL. sible uses are featured by Good: 
LITTRELL HARDWARES SALES CO—654 $. Anderson St. | year. PlioTuf, a new styrene resit, 









For more information, turn to Reader Service Card, Circle No. 423 
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case 


mag Here’s what we mean by SUPERIOR 
fo ENGINEERED FOUNDRY PRODUCTS... 


60) 
J PROBLEM: 
ORIGINAL 


1. This part for an assembly line conveyor DESIGN 


was not being produced economically as 
a weldment. 









































2. The part must withstand constant shock 
and rough handling of the upper hinge 
member. 





The proven principles of SUPERIOR EN- 
GINEERED FOUNDRY DESIGN were 
applied in redesigning the part instead 
of merely duplicating the original weld- 
ment design as a steel casting. Machin- 
ing of the part was done by Superior's 
machine shop. 


ld 
MODIFIED 


DESIGN 





50.2% SAVINGS 





1. The steel casting costs less to produce 
and less machining is required because 
the hinge pin hole is cored. Superior 
delivers complete, machined units, ready 
for installation. 


s 2. The part has the steel casting's inherent 
ce strength for continuous hard use plus a 
weight reduction of 7.2%. 








5 | Total Cost of Part Reduced 50.2%. 

le YOU, TOO, CAN GET SAVINGS LIKE THESE 

IT BY CONSULTING SUPERIOR'S PRODUCT 

q DEVELOPMENT SERVICE Courtesy of Fabricated Steel Products of Indiana, Inc. 

‘ Remember...you benefit through correct Make your parts Superior Have you entered the first an- 

: design. If it can be cast, Superior's serv- aptoers, Semi! Prod- | nual Product Development Con- 

3 ce develops the best design in which #0 Selggg teal castings to | tot pone, the Sn 

e cast it. If it shouldn't be cast, Superior's able iron castings to 300 We'll be happy to send you 
service develops the reasons why. pounds. details. Just drop us a line. 











ree 4, a & age Se oy @. 32 5. a 

, Sales Engineering rporation, . Jefferson Ave. 

SALES OFFICES: | BUFFALO 21, Gibney-Coffman Corporation, 2107 Kensington Ave. 
CLEVELAND 14, C. A. Lapp & Co., 1404 East 9th Street . 


SUPERIOR STEEL AND MALLEABLE CASTINGS CO. 


Making Good Castings for Quality- 
Conscious People Since 1916 * 





BENTON HARBOR, MICHIGAN, U.S.A. 


» For more information, turn to Reader Service Card, Circle No. 410 
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Want to perk up your products’ appeal 7 


USE MODERN MATERIALS to make them 
better fitted for success in this new competi- 
tive period. 

Thousands of products that only recently 
seemed incapable of improvement are today 
more salable because their manufacturers 
found new ideas to express in Durez phe- 
nolic plastics. Notable instances are the 
newest Landers, Frary and Clark 8- and 10- 
cup coffee percolators with their handsome, 
clean-lined contrasts of metal and plastic. 

No materials lend themselves to many 
purposes more readily than Durez. Their 


catalog of properties includes outstanding 
resistance to heat, moisture, and chemicals. 
Electrical characteristics, easy moldability, 
and permanent lustrous finish are available 
for parts ranging from pea-size to single 
moldings of 35 pounds or more each. 

We'll gladly counsel with you or your 
custom molder in projects aimed at lower 
cost, simplified assembly, and new buy-ap- 
peal. Write . . . and ask for our monthly 
“Plastics News.” 

Durez Plastics & Chemicals, Inc., 1405 
Walck Road, North Tonawanda, N. Y. 






MOLDING COMPOUNDS. Structur- 
al, electrical, and chemical prop- 
erties in many combinations. 


164 


PHENOLIC 
PLASTICS 


for the new 
Competitive Era 


For more information, turn to Reader Service Card, Circle No. 409 


RESINS FOR INDUSTRY. Bonding, 
casting, coating, laminating, im- 
pregnating, and shell molding. 









Exhibits... 


(continued from page 16) 








one of the toughest commercia . 
available plastics is demonstra f 
from powder and_ granule 
finished consumer items, 4 

A variety of uses and the oy. 
standing features of Pliovic poly. 
vinyl resins are shown primarj\ 
with novel end-products. Pliobond 
the all-purpose adhesive, is aly 
displayed with emphasis on hoy 
design and production problen 
can be solved with an adhesive. 


Haveg Corp. Booth No. 34) 


Manufacturers of all types of cor. 
rosion resistant equipment for 
chemical, metallurgical, textile and 
food products industries, the com. 
pany is exhibiting samples of th: 
basic materials from which their 
products are made as well as many 
small items made of these ma. 
terials, 


Howard Foundry Company 
Booth Nos. 228, 232 


Displayed are experimental ti. 
tanium parts cast by a new pro: 
cess. Other materials featured ar 
beryllium copper, ductile iro 
high temperature ZT1 magnesium 
alloy, as well as aluminum, stain- 
less steel, bronze, copper, nicke! 
iron cast alloys, and ductile iro 
bar stock. 

Actual sand core assembly (du: 
plicated in dental plaster) shows 
step-by-step production casting 
techniques, and permanent mold 
and “lost wax” precision invest: 
ment casting are demonstrated. 
Wood and metal pattern equip- 
ment for sand molding is also 
shown. 





The Improved Seamless Wire Co. 
Booth No. 7/8 


Featured in the booth are lami 
nated materials, such as inlay an¢ 
overlay sheet stock, and wire and 
tubing for the industrial and elec- 
tronic field. Gold filled and rolled 
gold plate for the jewelry and 
optical industry is also being 
shown. 
(Continued on page 166) 
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In 1950 American Welding completed the first 
successful production flash butt-welding of 
the new wonder metal — Titanium Alloy. Since 
that time hundreds of Titanium components have 

been produced in our plant. 


If you use, or are planning to use, fabricated 
Titanium components, let our Product 
Development Division study your problem. 
Our factory is equipped to perform welding, 
machining, and fabricating of all types of 
ferrous and non-ferrous metals. 
Call or write us today! 





THE AMERICAN WELDING & MANUFACTURING COMPANY + warren + on10 


* Fer more information, turn to Reader Service Card, Circle No. 438 
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1000,000 SAV 





YOU TOO CAN CUT PRODUCTION AND MAIN- 
TENANCE COSTS — whatever the size of 
your plant — with this latest devel- 
opment in portable, nondestructive 
testing instruments. 


THE ULTRASONIC REFLECTOSCOPE enables 
you to “see” inside a variety of 
metals and other materials. By 
means of a distinct pattern on a 
cathode ray tube, it enables you to 
locate and evaluate — quickly, eco- 
nomically —both surface and in- 
ternal defects. 


APPLICATIONS are unlimited. You can 
cut wasted machine- and man- 
hours through fast, accurate 
quality-control of raw materials 
and machined parts. You can elimi- 
nate serious production delays 
through discovering fatigue cracks 


a ‘We have had over two years 
experience in nondestructive 
testing with the Sperry Ultrasonic 
Reflectoscope. It has been used for 
the regular inspection of all our 
extrusion presses. Some 19 press 
columns have been removed before 


failure on data provided by the 
Reflectoscopes. The resultant sav- 
ings in press damage and down time 
are estimated to exceed well over 
$1,000,000.” 

— Aluminum Company of America 





Sperry Products, Inc. 
400 Shelter Rock Road 
Danbury, Connecticut 


Th enn: send me a copy of 
your new Bulletin 50-105. 


Bg your representative 
call. 
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—by Alcoa’| 


in just 


iwo years 


Company 
Address 


City 


ultrasonic testing 
REFLECTOSCOPE 


in your heavy equipment before 
they lead to breakdown. 


OPERATION is simple — all electronic 
circuits are practically automatic. 
Penetration is deep — 30 feet, for 
example, in solid steel. 


THIS UNIQUE INSTRUMENT is now avail- 
able to you through: (1) direct pur- 
chase, (2) lease for any period from 
two months up, or (3) “commercial 
testing” (we'll send a Sperry In- 
spection Engineer with Reflecto- 
scope right to your plant, or test in 
our own laboratories materials you 
ship us). 


OUR NEW BULLETIN 50-105 tells the whole 
story... just how, where and why 
the Ultrasonic Testing Reflecto- 
scope can cut your costs from raw 
materials to finished product. To 
get your copy immediately, fill out 
and mail the attached coupon today. 


A 





TYPICAL TEST PATTERNS on Reflectoscope 
screen. At left, material O.K. At right, 
center “reflection” indicates and lo- 
cates defect. 


SPERRY PRODUCTS, INC. 
Leader Since 1928 
in Nondestructive Testing 


PPP TTT TTT eee eee ete ere eee ee tt TTT 
ETI Peete er etre eer ree eer er Teer Tee eeer ee eererere TTT TTT 
SC OOCOCOOOOS SS eres e eee eeeeesesesesssteetes teeter eeseseeee 
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; . 
(continued from page 164 


The process of laminat ' 
and silver to non-precious mets) 
is explained, and leaflets 
describing the 


able company’ 


products. 


Industrial X-Ray Inc. 
Booth No. 33 


Featured in the booth is a yigy; 
demonstration of the industria 
uses of radiography as a mea, 
of improving quality, increasiy: 
production, and reducing costs ¢ 
products. Literature and case his 
tory material is also available. 


International Balsa Corp. 
Booth No. 40] 


The display shows balsa wood 
used in a variety of application 
in industry, primarily as a core 
material in sandwich and _ othe: 
types of construction with plastic, 
metals and in plywood. Als 
shown is its use as insulation. 
The basic properties of light 
strength, 
and 


resiliency, eas) 
durability ar 


ness, 
workability 
demonstrated. 


International Nickel Co. 
Booth No. 34! 


The company demonstrates 
their booth the properties ai 
qualities of ductile iron. Visitor 
are invited to use the “twist an¢ 
bend” machine to prove to then: 
selves the unusual combination 
mechanical properties, of the me 
terial. 

An ultrasonic tool, made will 
nickel and nickel alloy parts, cap 
able of cutting the most intricalé 
designs even in the hardest known 
materials is demonstrated. In op: 
eration, the tool utilizes the mag 
netostrictive qualities of wrough! 
nickel. 

On the background panels art 
shown various uses of Inco Nicke! 
Alloys, nickel-containing _ steels 
stainless steels, nickel plating, ca‘! 
products and special purpose 2! 
loys. Also six platinum metals art 
presented in various applications 


(Continued on page 168) 
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to see the difference 















>. 33) hd 
Visua 
Istria 
Mean 
Pads Ne 
Sts of 
e his. 
le. 
» 40) THIS is a 75x magnification of or- 
dinary drawing brass—the kind that’s 
ot. been used for decades for stamped or 
itions drawn brass products. 
Core 
other : . 
lastic ACTUAL SIZE THIS is a 75x magnification of super- 
Alen fine-grain Formbrite.* Isn’t it obvious 
that this new type of brass can be polished 
r hi in half the time? Frequently, a simple 
ie color buff will bring up the desired finish 
a for lacquering or plating. 
are 
AND, Formbrite is harder. stronger, springier and more 
scratch-resistant than ordinary drawing brass, yet has demon- 
34) strated its remarkable ductility for forming and drawing opera- 
tions, and ability to take sharp, clean-cut ornamental die 
m impressions. 
tors With all these advantages, Formbrite costs no more. What 
“a can we do to help you try this time and cost-saving metal? 
lem: . 590Ca ‘ ‘ 
Mail you a booklet? Send you a sample? Ask our Sales Repre- 
mn ol <s 9c: ‘* ; . 
. sentative to call? Simply write to The American Brass Company, 
General Offices: Waterbury 20, Conn. In Canada: Anaconda 
with American Brass Ltd., New Toronto, Ontario, Canada. 
Cap- *Reg. U. S. Pat. Off. 5485 
icate 
own 
op: ; 

Here’s an example of Formbrite at work. These pen caps are made of 
a .0125”-thick Red Brass Formbrite strip at the rate of 2,000 an hour on a 
ug thirty-ton, 10-step multiple plunger press. Caps are buffed at a higher rate 

than with any other metal previously used. 

are 

ckel 
eels, 

cast DRAWING BRASS 
al: ¢ ® 

on 9 an ANaconbA Product 
ons. ; 


made by The American Brass Company 
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om en H\" F:b em Or-iaelela 
Stainless Castings 


222tO Stop / 


CORROSION 
even at the weld 


Now, for the first time you can spe- 
cify 0.03 Max. Carbon stainless 
castings, in many forms, for greater 
corrosion resistance. ESCO offers 
static and centrifugal castings in all 
18-8 and 18-8 MO analyses, which 
are guaranteed to contain a maxi- 
mum of only 0.03 per cent carbon. 


No Carbide-Dissolving Anneal 
Needed After Welding 
Most castings must be welded to 
component parts during installation. 
The higher the carbon content of a 
casting the more “carbide remo 
tion” during welding. Carbide pre- 
cipitation often means severe cor- 
rosion adjacent to welds—unless the 
casting is heat-treated after welding. 
Heat-treating after fabrication is an 
always difficult, sometimes impos- 
sible job. 

ESCO 0.03 max. carbon castings 
can be welded into working position 





and be ready for action immediately 
—without loss of corrosion resist- 
ance. Result: Dependable, corrosion- 
resistant operation. A definite cut in 
operating costs. 


Excellent Welding 
Characteristics 


ESCO 0.03 max. carbon castings 
may be welded as easily as any 18-8 
grade of palalate—without harmful 
carbide precipitation. 


Available Now 

ESCO welcomes your inquiries on 
0.03 max. carbon castings and a 
wide variety of other static and cen- 
trifugally-cast stainless and high 
alloy products. 

We are equipped to produce to 
your specifications on one casting or 
an entire installation. If you prefer, 
our high alloy engineers will make 
a complete study of your corrosion 
problems. Or write for booklet 175, 

‘Esco Stainless and High Alloy 
Products for the Process Industries” 
to: Electric Steel Foundry Company, 
2163 N. W. 25th Avenue, Portland 
10, Oregon. 








Manufacturing 
Plants 

2141 N. W. 25th Ave. 
Portiand 10, Oregon 
712 Porter St. 
Danville, Illinois 


Los Angeles, 
San Francisco, Calif. 
Seattle, Spokane, Wash. 


ELECTRIC STEEL FOUNDRY CoO. 


International Division and New York Office 
420 Lexington Ave., New York City, N. Y. 


Other Offices and Warehouses 


HisiGwH A Li Y om 


is 


Salt Lake City, Utah 
Honolulu, Hawaii 

In Canada, Vancouver, 
British Columbia and 
Toronto, Ontario 


Centralia, Pa. 
Houston, Texas 
Medford, Eugene, Ore. 


For more information, turn to Reader Service Card, Circle No. 461 
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Exhibits . . . 


(continued from page 14, 


Physical specimens on view 
clude Alnico 
cadmium batteries, nickel si 
craft parts, a color TV tube filte, 
of cupro-nickel alloys and \ 


magnets, 


other industrial equipment. 


Janney Cylinder Co. 
Booth No. 125 


The exhibit consists of finished ma. 
chined products made exclusively 
by centrifugally casting such met. 
als as brass, bronze, aluminum 
bronzes, stainless steels, alloy irons, 
monel metals, and Ni-Resist irons 
The special feature of the exhibit 
includes centrifugally cast finished 
machined parts of beryllium cop. 
pers and V2B (a hardenable 18:{ 
stainless alloy which is abrasion 
resistant, corrosion resistant and 
non-galling) . 

The display includes rings used 
in jet engines, extrusion press 
liners, shafts sleeves, pump and 
compressor liners, valve seat rings, 
diesel cylinder liners, cage blanks 
for ball and roller bearings, gear 
blanks, bushings, bearings casing 
and impeller rings and other mis- 
cellaneous cylindrical shapes that 
can be produced from centrifug’ I 
castings. Also included are Asar- 3 
con, continuous cast nonferrous 
tubes and bars. 








M. W. Kellogg Co. Booth No. 320 


Basic forms of Kel-F polymers— 
fluorocarbon molding powders, dis: 
persions, oils, greases and waxes 
with exceptional chemical, elec: 
trical and physical properties— 
are being displayed. 

Over 1000 examples of critical 
chemical, electronic and mechani: 
cal products dre shown. Among 
these are electronic components 
and insulators for service unde! 
severe shock and electrical condi: 
tions; chemical hose, tubing and 
filters as well as containers and 

, precision fittings; polymer ‘ilm 
‘liners for drums, pipes and equip 


MA 
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st us take a closer look at your 


+ “difficult to 


SOLVE” rrctiem: 


Involving Tubing | 
and Solids of Special 
Alloys and Cross 

Sections 








Lickel. 
el air. 
> filter 


ar ious 








>. 125 


d ma- 
sively 
1 met- 
1inum 
irons, 
irons, 










































chibit 

‘ished 

cop- 

18:8 

asion 

and 

used 

press 

and 

ings, 

anks 

gear 

ising 

ie. Two years of experimental production and several 

that thousand tons of finished extruded products have given 

a B&W a background that can be put to work for you in 

Nee solving problems involving tubing and solids of special 

_ alloys and cross-sections. Through extrusion at B&W: 

4 New alloys have become commercially available as seamless tubing. 
These include certain proprietary alloys and various types of fer- 
rous alloys which have been known previously as non-pierceable 
materials. 

a 2. Tubing having certain special cross-sections has been produced com- 

‘s— mercially. This includes tubing having inside and outside shapes 

dis- which are independent of each other, such as circular OD-finned ID, 

es used to solve special heat transfer problems. 

lec: 3. Solids having special cross-sections have been produced. These in- 

s— clude shapes difficult or impossible to produce as rolled sections. 

Through extrusion, Mr. Tubes, your local B&W Tubing Representative, 
ical has helped others to solve problems involving tubing and solids of special 
ini- materials and cross-sections. Call on him if you have such problems; chances 
yng are he will be able to help you. 

nts 

der 

di- 7 

ind THE BABCOCK & WILCOX COMPANY 

Z TUBULAR PRODUCTS DIVISION 

: Beaver Falls, Pa.—Seamiess Tubing; Welded Stainless Steel Tubing 

1p” Alliance, Ohio—Welded Carbon Steel Tubing TA-4019(X) 

Ds * For more information, turn to Reader Service Card, Circle No. 317 
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DON'T CUT PARTS 





Why pour money into 
expensive machining 
operations? 


POWDERED 
METAL 
PARTS 
can do the 
job for 
much less! 


Tough, intricate parts ready for assembly 
without further processing—at savings of up 
to 600% over identical machined parts! No 
wonder industry chooses Powdermet.* 

Low-cost PM parts are die-pressed to close 
tolerances, have excellent wearability, and a 
wide range of alloys are available—many 
exceeding the tensile strengths of mild steel. 
Through controlled porosity and electrical 
permeability, many special properties are 
achieved . . . such as oil-impregnation for 
life-time self-lubrication. That’s why 
Powdermet* parts are often the best parts pos- 
sible for gears, bearings, filters, etc. 

At Yale & Towne, years of experience and 
technological know-how in powder metal- 
lurgy back up every recommendation on PM 
parts for your particular application. 


The world’s most famous key 
... symbol of industrial leadership! 


YALE & TOWNE 


MANUFACTURING COMPANY 


9335 Belmont Avenue ¢ Franklin Park, Illinois 

















The Yale & Towne Manufacturing Company 
Powdered Metal Products Division 

9335 West Belmont Avenue 

Franklin Park, Ilinois 


1 
| 
| 
| 

o Sead © Send information on PM parts for attached | 
I 
| 
i 
| 
| 
| 





klet specifications or drawings. 
O Have a Yale & Towne Powdered Metal engineer call on me. 


Visit us at the 
Basic Materials Show, 
Chicago, May 17-20. 
Booth 133. 


eee eee ee eee 


*TRADE-MARK 


eee ae a ee een crn a eee eee ee eee ae eee see se 


Fore more information, turn to Reader Service Card, Circle No. 477 
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ment for highly corrosive servic 
and examples of baked-on cOaty 
for corrosive, “abhesive” a 
trical applications. 

Also featured are examples ,| 
the new “hot runner die” moldins 


method for Kel-F and the ney 
Kellogg Z.S.T. equipment an 
method for quality control 4 


polymer part production. 


La Salle Steel Co. Booth No. 24) 


The main feature of the exhibit is 
Stressproof, a specialty cold 
finished steel bar. Case studies and 
parts made from the material ar 
on display. It is used in part 
which require strength, wear and 
freedom from warpage. 


Lignum-Vitae Products Corp. 
Booth No. 407 


On display in the booth are Lig. 
num-Vitae logs just as they ar 
imported from the tropics, as well 
as dimension stock, rods, squares, 
etc. There are blown-up 
photographs depicting all th 
stages of cutting, transportatio 
and loading of the wood. 


also 


Hundreds of parts made of Lig 
num-Vitae are displayed, ranging 
from tiny pulleys 4% 
lf in. long, to Step Bearings 12 in. 
in dia which are used in larg 
electric turbines, as well as eight 
pieces measuring 48 in. in dia 
used in sewage equipment. There 
are also elevator guides, conveyo! 
rollers, wire guides, door slides, 
sliding door parts, and many 
others, 


in. in dia by 


Malayan Tin Bureau 
Booth No. !3! 


The exhibit demonstrates the prop- 
erties of Straits tin from Malaya 
for metallurgical and chemical 
uses. Technical information is pro 
vided by experts from the Tin 
Research Institute, who will ex 
plain the latest developments in 
the use of the metal, such as tin- 
chemical treatment of jute fabrics 
for rot prevention. Also available 


(Continued on page 174) 


For more information, Circle No. 30! ? 
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mr. design engineer... 
could you machine this part 





in one piece? 











No need to try when you specify... 


HUNTER DOUGLAS 
IMPACT FORGING 


HIGH STRENGTH ALUMINUM ALLOYS 


Possibly this double diameter tube could be machined, but it is being made faster, stronger, and at 
less cost by the Hunter Douglas cold Impact Forging process. Formerly this tube was fabricated from 
three parts involving six operations with the resultant problem of leakage when subjected to high 
pressure. Impact Forging requires a single operation to produce this same tube that withstands a 
bursting pressure of 5500 p.s.z. without distortion! The economies in production time are obvious. 
When you are designing a part with the following characteristics: 

Walls of zero draft « High physical properties « Tubular shapes with or without a closed end 


Close dimensional tolerances « Mass production requirements up to a million or more a month 
REMEMBER THE NAME HUNTER DOUGLAS 








«—— 1.500" 


We invite you to submit blue prints or sample parts for our engineering department's prompt analysis. 


wrile for free brochure on your company letterhead 4 lJ N T F R p 0 lJ G LAS CORPORATION 


DEPT.MM5e~ RIVERSIDE, CALIFORNIA ¢ TELEPHONE RIVERSIDE 7091 





: For more information, turn to Reader Service Card, Circle No. 533 
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When the job 
demands precision 


firmenisionial-accUrat} 


-there’s no substitute 


for MYCALEX’ 
glass-bonded mica 
insulation 


The coil form shown in this RCA-Victor 
laste srola ela) nee) MUmiali-ieilelamuilelio(=\eme)i 
WR AGT NG ot @- S00 Re lors rielelale(-loMilaemaieon 
APM A al-Mocol| Pie) o\-1eeli-ceMelme]e)elcey (uiloli-1hY 

) rpm, is subject to high start and stop 

iw elo dlaleliale Meelalcolei Mem icehZ-1ilale 

olare me) ol21ael(-\meh malic lam clelicialiielmelale 
requency. MYCALEX was selected 
SUPERIORITY ewe] e)eliieclilelsmelt-lameele-tiVlm-)\7ellter 
in almost every olan hal- => ie Melluil-lalslelale|melaellicel(ae 
other category! ohiceliarele)(- MN diism RA Oral dt. Gime llokirielelale(-r0 


mica—the unic eramoplastic —insur 
conrad nica —the unique ceramoplastic insures 

REPEATED ARCING It. tie cae Ud: 
eliminates balance problems. High 
°¢ PERMANENT DIMEN- ulelarielale Melee cela Mel ioMelilelgel Me] olor 
SIONAL STABILITY MEU lalolaulin mmol am Lolar Mum ole ivelilale Maer t 
e VERY LOW LOSS embly and replacement. The excellent 
FACTOR jielectric properties of MYCALEX. insure 

® EXCELLENT DI- 

ELECTRIC STRENGTH 


@ ZERO MOISTURE 
ABSORPTION 


® UNLIMITED DESIGN 
FLEXIBILITY 


—and MYCALEX offers 
OUTSTANDING 


ficient electrical performance. 


Note: MYCALEX 410 
3lass-bonded mica 


eleleh i.e 


THE INSULATORY } 


MYCALEX CORPORATION OF AMERICA 


World's largest manufacturer of glass-bonded mica products 
Executive Offices: 30 Rockefeller Plaza, New York 20, N. Y. 


. . 


WU 


Gener 


| Offices and Plant: 124 Tein Blvd., Clifton, N. J. 


For more information, turn to Reader Service Card, Circle No. 341 
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is information about tin prod 
tion and marketing. 

Samples of tin meta 
chemicals, coatings, platings 


solders are shown. 


MATERIALS & METHODS 
Magazine Booth No. 3| 


This exhibit is composed of thre 
dimensional displays of | seve; 
articles recently published in || 
magazine. The samples display; 
illustrate articles on sandwicl 
materials, foamed plastics, welding 
stainless steels, a new aluminun. 
chromium alloy, electroless nicked 
plating, rubber parts, and eight o! 
the more unusual _ engineering 
metals: titanium, zirconium, ta 
talum, hafnium, columbium, vana- 
dium, tungsten and molybdenun 

The purpose of the exhibit is | 
show how comprehensive articles 
on materials engineering can aid 
industry in solving materials 
problems in product design and 
development. 


Mica Insulator Co. Booth No. 123 


The display features Isomica, th: 
new micaceous insulation mad 
from continuous mica sheet an¢ 
available in hard or flexible plates 
composite insulations, tapes an 
tubes. Class H insulation is als 
being shown made with silicon 
binders, suitable for application: 
where high heat and moisture re 
sistance is necessary. 

The booth also includes display: 
of Micanite, built-up mica split 
tings; Lamicoid, thermoset lam: 
nates, sheets, rods, tubes and 
fabricated parts; Empire, coated 
fabrics; and Fabricated Mica. 


Mycalex Corp. of America 
Booth No. !!/ 


This company is demonstrating 
Mycalex glass-bonded mica cer 
moplastic, and insulation that with: 
stands 2000 F for short periods. 
The products shown include the 
largest glass-bonded mica piece 


MATERIALS & METHODS 
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GL Milwaukee 46, Wisconsin Detroit * Denver * Houston * San Francisco * Glendale, Cal. 
se Producers of Globe seamless stainless steel tubes — Cloweld stainless steel tubes — alloy — carbon 





specialization gives you 
“Tops in Quality” 


LLU OIE 


SEAMLESS — MECHANICAL — PRESSURE — CORROSION RESISTANT 

















Carbon 5 Chrome 1/4, Moly 
Carbon 14, Moly 7 Chrome 1/4, Moly 
1/, Chrome 14 Moly 8 Chrome !/, Moly 
TYPICAL 1 Chrome 4, Moly 8 Chrome 1 Moly 
11/4, Chrome 1/2 Moly 9Chrome 1 Moly 
ANALYSES: 2 Chrome 14 Moly 3% Nickel 7% Nickel 
21/, Chrome 1 Moly 5% Nickel 99% Nickel 






AISI Types: 304-321-347-316-309-3 10-405-4 10-430-443-446 






Analyses to meet conditions where heat, corrosion, pres- 
sure and structural strength are involved. 

































SIZE RANGE — 


1 : .s : , 
WALL THICKNESS: ‘4 to 6 inches O.D. — wall thickness .035 to 1.000 inch. 





TYPICAL Pressure tubes — Superheater tubes — Condenser 
APPLICATIONS: tubes — Still tubes — Evaporator tubes — Barrel 
tubes — Oil-well Pump Barrels — Mechanical tubes 
— Aircraft tubes — Propeller tubes — Rollers for 
Transmission Chains. 


The heating, piercing, rolling of ¥ 
seamless tubes is controlled at every ss 
step for uniformity, close tolerance. a _ 





Globe engineers 
gladly give you the 
benefit of specialized 
knowledge of stainless steel 
tubing in a wide range of 
services and applications — 
to improve your produet — 
to cut costs, 





W HEN you specify Globe, you get 

uniform high quality alloy 
steel tubes, the product of highly 
TO BE SURE... developed production facilities and 
SPECIFY GLOBE specialized quality controls and methods. All Globe tubes are 
thoroughly inspected and closely held within tolerance specifi- 
cations. Write for the Globe general catalog. 











Chicago * Cleveland * Philadelphia * St. Louis * New York 


— seamless steel tubes — Globeiron (high purity ingot iron) seamless tubes — Globe Welding Fittings. 


, , For more information, turn to Reader Service Cord, Circle No. 402 
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Dobeckmun creates... 


new flexible materials for industry 


ee 
Laminations 


Colorfilm® + Plasticolor® 
Doplex Brilliant® + Dobar® 


From colorful graphic arts 
papers to space-saving electrical 
insulating materials, 
Dobeckmun’s laminating 
facilities create unique products 
by the skillful bonding together, 
with special adhesives, films, 
foils and papers. 


Coatings and Extrusions 
Custom Coatings 


Polyethylene and vinyl applied 
to cloth or papers are creating 
greaseproof, heatsealing, 
functional use materials for an 
endless variety of industries. 


Narrow Gauge Slitting 
Lexel® 


Skillfully controlled knives 
ground to a microscopic fineness 
enable Dobeckmun to slit the 
most delicate materials to widths 
as narrow as 1/100 of an inch. 


Barrier Materials 


Glass-Tak® + Excello-Seal® 
Metalam® + Benbar® 


Metalam, laminated 
combinations of aluminum foil 
and other materials; Benbar, 
greaseproof papers, are 
Dobeckmun’s industrial 
packaging materials 
manufactured to rigid 
government specifications. 


Lurex 
Lurex® - Notarn® 


The Metallic Yarns that never 
tarnish used in an effective 
marriage with other fibers, 
provide a lasting glitter for high 
fashion and home furnishing 
fabrics the world over. 


e*eeeeee 
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Visit us at Booth No. 502 


vee. 


Subsidiary: The Floyd A. Holes Company « Bedford and Madison, Ohio 


For more information, turn to Reader Service Card, Circle No. 435 
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; mun Company, Cleveland 1, Ohio * Berkeley 2, Cal.* Bennington, Vt. 
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{continued from page 174 


ever molded, a machinable grag 
of Mycalex ceramoplastic rated 7 
2300 F and several types of 4) 
connectors injection-molded of th, 
material. 

Some of the end products ma, 
of the material are Mycalex 4) 
telemetering commutators ay, 
switches, coil forms for code 
radio, air circuit breaker a4, 
chute, molded-with-fragile-inger 
switch for correcting gyro com. 
pensation, radio frequency switch, 
minimum differential expansio) 
spur gear, functional parts with 
solderable molded-in inserts, and 
printed circuits. 


National Lead Co. 
Booth Nos. 132, 134, 140 


For the first time in any trad 
show several members of the Na- 
tional Lead family are joined in 
one group. 

The Doehler-Jarvis Div. demon. 
strates the space, weight and 
moneysaving possibilities of die. 
cast components of aluminum 
magnesium and zinc. 

The Titanium Alloy Div. shows 
how titanium and zirconium prod 
ucts are employed in several in- 
dustries, including metal-working 
chemical, ceramic and pharmacev- 
tical, 

The Lead Products Div. display: 
new methods of lead equipment! 
construction that apply to chemical 
processing operations. The role 
played by lead in radiation shield: 
ing is also demonstrated. 


National Vulcanized Fibre Co. 
Booth No. 24! 


In this booth is displayed a new 
punching laminate featuring high 
dielectric strength, arc resistance 
and low water absorption. Als 
shown are various parts fabricated 
from vulcanized fiber and phenolic 
melamine and silicone laminates 
that enter into almost every field 
of industry. 
(Continued on page 178) 
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© Portable Protection... 


10N- 
and 


2 a Case for U.S. Royalite! 


OWS 


‘od- 


in- ; Cutlery, tote boxes, ampoules, ointment tubes, Medical ampoules and tubes, so fragile to handle, 
ing, salesbooks...a completely unrelated group of were fitted securely in strong formed inserts of 
aad : items, but they all had to be packaged to go U.S. Royalite that held them firmly in a snap- 
a somewhere, usually in a hurry, and arrive in grip fit. And salesbooks, carried from place to 
aa perfect condition. This was the problem con- place, always in use, found U. S. Royalite’s 
cal © fronting the Fabri-Kal Corporation of Kalama- durability and appearance far superior to any 
ole & zoo! They needed a material to fit every case and other material. U.S. Royalite was the one answer 
ae insure full protection, yet be easy and economical Fabri-Kal found to its problems. Why not let it 
to work with. Fabri-Kal was sure—here was a serve you, too? For complete information, write 
case for U.S. Royalite! to the address below. 
4| This tough thermoplastic proved itself more 
ew than equal to every need. For cutlery, a strong 


igh display package that would attract the eye at uUs.R OVAL ‘ TE 


” point-of-sale and be a serviceable case that would 
so 


ted 
lic 
tes 


eld 


wear well and be a handsome addition to a home. 








STATES RUBBER COMPAN Y 


ROCKEFELLER CENTER - NEW YORK 


UNITED 










For more information, turn to Reader Service Card, Circle No. 505 
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This new Permanite 
Diaphragm Valve em- 
bodies excellent re- 
sistance fo corrosives, 
acids, alkalies, sol- 
vents, abrasion and 
erosion. 





Teitiien 


fabbifas " 
euuuuULT =. 





Permanite is a thermosetting furfuryl alcohol resin, which can 


be fabricated into many types of corrosive handling equipment. It 


can be supplied in almost any shape from valves to large towers. 


Permanite Equipment is corrosion-proof throughout its entire body. 


It will handle most acids including HF, HCI, as well as oils, alkalies 
and organic solvents at sustained temperatures in excess of 240°F. 
It is lightweight but very dense, strong, and shock resistant. 
Permanite, reinforced with chemical fiberglass, is fabricated 
into complete functional units such as tanks, absorbers, towers and 
fume washers. It is also available in lightweight pipe and fume 
ducts. Permanite can be molded into a variety of finished units 
such as valve bodies, trays and bubble caps. 
Permanite equipment requires little maintenance. Its light 


weight provides an added advantage —- ease of 


handling and installing. 
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Knight engineers are glad to cooperate in 
designing Permanite equipment to specification. 
Send for illustrated Bulletin No. 6 — Permanite 
Equipment, Bulletin No. 1 — Permanite Pipe and 
15 — Permanite Dia- 
phragm Valves and learn how Permanite can 
help solve your corrosion problems. 


Ductwork or Bulletin No. 


aurice A. Knic 


ht 


741 Kelly Ave., Akron 6, Ohio 


Acid and Alkali-proof Chemical Equipment 


For more information, turn te Reader Service Card, Circle No. 467 
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Penton Publishing Co. 
Booth No. 21 


The exhibit includes displays , 
Machine Design, Steel, Found; 
and New Equipment Digest. A\x, 
included are technical books py), 
lished by the company. 


The Polymer Corp. Booth No. 40; 


The booth features four basic jy. 
dustrial materials: 1) nylon j 
stock shape for rapid fabricatioy 
on standard metalworking equip 
ment; 2) Nylasint, a nylon 
powder for molding by powder 
metal techniques; 3) Teflon stock 
shapes for electrical and chemical 
uses; and 4) a high-temperature 
cross-linked styrene 


Q-200.5. 


known as 


Reinhold Book Div. Booth No. 31! 
Reinhold Book Div. is exhibiting 


a selected group of technical books 
pertaining to the technology and 
uses of metals, nonmetals, metals 
processing, and chemicals. Orders 
for books may be placed at th 
booth. Catalogs and other litera: 
ture describing all Reinhold books 
are available. 


Reynolds Metals Co. 
Booth No. | 10 


Latest design, application and fab- 
rication information on aluminum, 
together with typical examples are 
being displayed in the Reynolds 
Booth. 

Production samples of alumi- 
num .products that demonstrate 
latest design techniques are on dis: 
play. Examples of decorative 
finishes using aluminum powders 
and pastes in paints and lacquers 
are shown in a wide range 0 
colors and effects. 


Rigidized Metals Corp. 
Booth No. 135 


Two new textured metal, patterns 
are featured in addition to aloul 
40 other standard patterns includ: 
ing custom designs for special 
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)No other metal combines all the properties of 
"Straits Tin. No other metal can do so many 
N different kinds of jobs so economically and 


= so well. 


Because it is corrosion-resistant, nontoxic and 


® tasteless, tin is a perfect metal for the packaging 


Sof food. Today more than 400 different food 
» products come in tin cans. Currently, more than 
half of the tin for these cans is Straits Tin 
' from Malaya. 


Because it wets metals readily, flows easily, 
| adheres firmly, and has a relatively low melting 


| point (450°F.), tin is the key component of sol- 
» der. And tin-rich solders are the best and most 
© efficient means for making corrosion-resistant, 


» impermeable, electrically conductive joints at 


= low temperatures. 


A unique combination of properties makes 


§ Straits Tin a particularly useful component of 
} bronzes. Tin hardens and strengthens copper 
twice as effectively as zinc, and provides much 


better resistance to corrosion. 


Because of its antifriction qualities, resistance 
to corrosion, conformability, and good em- 
bedding characteristics, tin is invaluable in 
bearing metals. Without tin-base or tin alloy 


MA ’ 1954 F 


The Properties 
of Straits Tin 


A new booklet, “Straits Tin: A Most Useful Metal for Ameri- 
can Industry,” tells a factual and intriguing story of the many 
new ways tin can be used today. A copy is yours for the asking. 


THE MALAYAN TIN BUREAU 


Dept. 686, 1028 Connecticut Ave., Washington 6, D.C. 


bearings, the wheels of industry could not turn 
so smoothly and efficiently. 


And Straits Tin is not only one of our most 
useful metals. It is now fast becoming one of 
our most valued chemicals. Tin in chemical 
compounds — stabilizers, opacifiers, antioxi- 
dants, preservatives — is contributing greatly 
in the competitive race for improvement in 
products from plastics and the new chlorinated 
rubber paints to ceramics, sensitized paper — 
now even jute bags. 


Take a New Look at Straits Tin 


Over one-third of the world’s tin is mined and 
smelted in Malaya. Known as Straits Tin, this 
metal is over 99.87% pure, and is world-famous 
for its absolute reliability of grade. 


Today new uses for Straits Tin are making 
it more valuable than ever to American indus- 
try. And continuing research will, in the near 
future, find still more ways in which Straits Tin 
can serve you. Whether you're planning a new 
product, improving an old one, or seeking ways 
to avoid the squeeze between rising costs and 
resistance to higher product prices, a careful 
reappraisal of the properties of Straits Tin may 
uncover a profitable answer to your problem. 














For a more complete picture of the new uses for Straits Tin today, visit Booth 131, Basic Materials Exposition, Chicago, May 17-20. 


° For more information, turn to Reader Service Card, Circle No. 523 
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WHEN YOU WANT NYLON PERFORMANCE Exhibits 
with low tooling cost...design with nr 


POLYPENCO 








(continued from page }7, 


ry 


ae 


ROD, STRIP, TUBING 

uses by leading manufactu;ers 
lhe floor of the boot! 

ered with Rigid-Tex Meta! and 

display of case-history pho 

graphs illustrate the us 

textured metals for  everythins 


eve patailtnins 


from decorative plates on hous 
hold appliances to © structur 
building applications. 

Visitors may pick up sample 
of Rigid-Tex Metals to test jj 
strength and mar-resistance then 


selves, 


Rohm & Haas Co. Booth No. 233 


Plexiglas acrylic plastic molding 
powders and Paraplex polyester 
resins for molded, laminated and q 
reinforced plastics are featured i 
the exhibit. The display also shows 





current uses of the materials in a 





APPLICATIONS Thrust washers Light weight variety of industries. 
Beartege Stans dekaii Heat resistance | Included in the acrylic molding 
ee Insulators woe | powder section of the exhibit are 
Coil forme CHARACTERISTICS i roe new control dials for air condi- 
Gears Bicledinis waithithinis me ree Se | tioning systems, medallions and 
Rollers Electrical insulation of triciion nameplates for electric stoves and 
refrigerators; also a variety of 7 
decorative and functional new q 
You can fabricate parts readily (drill, tap, thread, turn, parts for automobiles. 
, Reinforced plastic luggage, |amp 
mill, blank) fro1a standard shapes of POLYPENCO nylon shades, modern chairs and fishing 
on standard shop equipment. This keeps tooling cost rods are among the end-products 


high-lighted in the polyester resin 
section, together with the latest 
translucent corrugated panels fo 
architectural and industrial use. 


low and makes nylon economical without costly tooling. 


Call on us for engineering help. We will tell you if nylon 
is practical for the application, how to fabricate it—or we 


will fabricate it for you. Write for prices or technical data. South Florida Test Service 
Booth No. 722 


A continuous showing of colored 
slides depicts the facilities and 
tests at four locations in southern 
Florida. These are: main inland 
proving grounds, laboratory and — 
storage warehouse; salt atmos | 


pheric proving grounds 175 f | 
Fe oO L » a E ia] C o me Y L o ~ from the Atlantic Ocean; tide- 
water immersion test location i0 


water; and total immersion 
nylon and teflon* sea water; 


stock shapes, finished parts test location in sea water. 


+i Slides show tests on protective 
ee vel teen 7 coatings, plastics, rubber, textiles. 











The POLYMER CORPORATION of Penna. « Reading, Penna. plating, metals and related ma- 
In Canada: Polypenco, Inc., 2052 Saint Cathrine, West, Montreal, P.Q. terials and products. 
* registered trademark of the Du Pont Company (Continued on page 182) 


For more information, turn to Reader Service Card, Circle No. 489 
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Announcing the 


1954 redesign contest 
for Gray Iron castings 


ist prize ..... $500.00 
in 2nd prize.... $250.00 
on 3rd prize .... $100.00 


ples ae Here’s your opportunity to cash in twice on the products or parts you have 
— redesigned for production in Gray Iron. 





EA tt 


Tee hie 


First: because the unique characteristics and castability of Gray Iron helped 
you replace a competitive material ... more economically and more efficiently. 


Second: by entering your redesign project in the Fifth Annual Gray Iron 
233 Founders’ Society’s Redesign Contest and win one of the substantial cash awards. 


line Here’s all you have to do... 


1. Select the best example of products or parts that you have redesigned for 
production in Gray Iron. 


ows 2. Give the facts for this switch to Gray Iron ... how much you saved in labor 
na and material costs ... how much efficiency you gained and any other factors 
that led you to this decision. 


ing 3. Submit an 8” x 10” glossy photo of the Gray Iron casting with your entry. 


ate And, if possible, submit a similar photo of the original product or component. | 


ndi- 

and 4. Get your entry in by JUNE 1, 1954... . closing date for contest. Address: 

and Redesign Contest, Gray lron Founders’ Society, Inc., National City E. 6th Bldg., 
of Cleveland 14, Ohio. 


eM 5. Contest is open to all persons engaged in the metalworking trades... entries 


may be entered jointly by two or more individuals. 
Np 
ing . 
cts Examples of previous award winners . . . featured in the Society's recent National Trade Advertising 
$10 
test 
for 
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Production costs were cut 90% by redesigning This cable drum was redesigned for pro- By redesigning this gearbox in Gray Iron, 
thle gear cover in Gray Iron to replace the duction in Gray Iron with a cost saving of 45% was saved on original cost of fabricated 
original fabricated cover. 41% per unit. gearbox ... 41% on machine and labor costs. 










@ & GRAY IRON FOUNDERS’ SOCIETY, INC. 


na: 4 NATIONAL C/TYV-£. 6th BLOG, CLEVELAND /4. OH/O 


. For more information, turn to Reader Service Card, Circle No. 403 


ATLANTALLOY 





PLASTER MOLD CASTINGS CAN 
SOLVE YOUR DESIGN PROBLEMS 


Atlantalloy plaster mold precision castings 
provide non-ferrous castings cast to ordinary 
machining tolerances, effecting definite savings 


in 


NO. 
10 
YELLOW 

BRASS 


Atlantalloy 


machining and other costly operations. 
Atlantalloys are characterized by high 
strength, durability, and.many 
other advantages. 








An all-purpose alloy for brush 
boxes, gears, levers, etc. Fine 
grain, clean, smooth surfaces 
assure tightness. Easily ma- 
chined. Free from porosity. 
Fatigue resistant. 





NO. 


20 


ALUMINUM 
BRONZE 


Atlantalloy 


Excellent for gears and bear- 
ings. Strong, light, zinc-free. 
Highly resistant to corrosion. 
Machines well. 





NO. 
3] 
High Tensile 


MANGANESE 
BRONZE 


Atlantalloy 


High strength engineering ma- 
terial for gears, valve bodies, 
electrical mechanisms, etc. Ex- 
tremely durable. No heat 
treatment needed. Can be 
cast in thin sections. 





NO. 
40 
High Strength 


ALUMINUM 
“Tenzalloy” 


Attains high strength through 
natural aging. Free from in- 
ternal stress and skin hardness. 
Ideal for machining. 





NO. 


60 


ALUMINUM 
Atlantalloy 


Perfect as instrument alloy. 
Fully uniform with no internal 
strain. Can be used for accu- 
rate, thin-sectioned castings. 








WRITE. 


for free copy of “Quality Pre- 
cision Castings for Industry.” 
Get full data on our plaster 
mold process and alloys. 


ELAN = 
TTT and ENGINEERING CORP. 





810 Bloomfie 





id Avenue e Clifton N e PRescott 9-2450 


For more information, turn to Reader Service Card, Circle No. 357 
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(continued from page 180) 


Sperry Products, Inc. 
Booth No. 4|) 


The company is showing two of 
their latest model ultrasoni e fle. 
toscopes. The instruments € Op. 
erated in actual demonstrations 9 
inspection of raw materials an 
finished parts. 

The exhibit also contains e 
planations of the various method 
of testing with these instrumen\ 
to meet requirements of differen 
industries and applications. 

A large blackboard is used ; 
discuss visitors’ testing problems 


Star Porcelain Co. Booth No. 235 


Exhibited are hundreds of differ. 

ent shapes and sizes of parts 7 
manufactured by Star Porcelain 

Co., together with complete data | 
on the many formulas produced 

Also shown are several applica 
tions of their ceramic material or 
completed assemblies. 


Superior Steel Corp. 

Booth No. 330 a 
Included in the display are stain. 
less and clad strip steels manu: 


. tc 
factured by the company and : - 
large number of products fab 

cated from these metals. , 


Featured are Superior’s Typ r 
302 stainless, and copper and bras: h 
clad SuVeneer Clad Metal. This | 
latter product is a specialty of th 
company, the copper (or othe 
metal) being bonded inseparabl\ 
to one or both sides of a plai 
steel core. 


“a = 


Superior Tube Co. Booth No. 425 


Featured in the booth is a com- 
plete line of the company’s small 
diameter tubing, samples being 
taken from the 55 analyses in 
standard production. 

Removable round and _ shaped 
sample tubes, 8 in. long, are shown 
which cover 8 major produc! 
groupings: stainless steel, carbon 
steel, alloy steel, nickel and nickel 
alloys, glass sealing alloy, titanium. 
beryllium copper and a special < 


grouping of miscellaneous analyses. 


— reeks ee «> 


(Continued on page 186) 
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Sand-cast water wheel — 12,000 Ibs. 





Kaukauna Machine Corporation fights 
wear and high bearing pressures 


AMPCO 


METAL 


6 ie. ability to stand up year after year in tough machine-tool 
service proves that Ampco Metal can really take it, 








And Ampco Metal — a series of special alloys — adds longer life 
to both your product and production equipment, gives you lower 
costs, less grief: Here’s why: 


Ampco Metal has high compressive strength — won’t squash out. 
It has remarkable resistance to wear in all its forms — abrasion, 
corrosion, erosion, cavitation-pitting, etc. Ampco Metal gives you 
high impact and fatigue values — makes a superior bearing material. 
That’s why it is often called “the Metal without an Equal.” 

Ampco Metal is easy to use — available in practically any form 
you need. You can get it in sand and centrifugal castings, sheet, 


plate, fittings, and fasteners. Also available as forgings, tubes, bars, 
extruded shapes, and welding electrodes and wire. 


Perhaps Ampco Metal is the answer to wear, shock, load, and 
many other troublesome problems you face. Let it help you to build 
greater customer satisfaction into your product, or to obtain higher 
production, lower costs, longer runs in your plant. Get complete 
information on any application from your nearby Ampco field engi- 


neer or write us. *Reg. U. S. Pat. Off. 


Tear out this coupon and mail today, 


* 


Ampco Metal, Inc. 





OE Be ee | 


AMPCO METAL, INC., Dept. MD-0, Milwaukee 46, Wisconsin 


I'd like to know more about Ampco Metal. Kindly send me your 
descriptive literature without obligation. 





Extruded solids, hollow rounds, and shapes. 






















. 


in Milwaukee stock — Grade 24 solid rounds, 
rectangles, centrifugally-cast die blanks. 


Clutch ring — Centrifugally-cast. 





| 

| 

| 

| 

WEST COAST PLANT, | 
| 

| 


MILWAUKEE 46, WISCONSIN Name Title 
BURBANK, CALIFORNIA ING. ccnnepictanntipatiianetdiin 
arrwttle | Company Address.......... - 
i AM pco : PROV E ITS METAT ee (......) State liai 
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Here's what 


LAMINATED PLASTICS 


is doing for automobile engines! 


A leading automobile manufacturer wanted a timing gear that was 
slow-wearing, silent in operation, low in cost. Now, more than six 
million MICARTA timing gears are performing efficiently in engines. 


What can Micarta do for you? 


Your problem may be as simple as noise control, or electrical insula- 
tion. Perhaps you need a material that is both light and strong, that 
resists corrosion, withstands vibration, heat, cold or compression. 
Whatever your problem, your industry, or your application, investigate 
the qualities of versatile MICARTA. 

For prompt and complete information, fill out the coupon below. 


you can 6E SURE... 1¢ ns Westinghouse 


Westinghouse Electric Corporation 
MICARTA Division, Trafford, Pa. 
Attention: L. A. Pedley 


Sir: (Please check one) 
(_] Please have your representative call 


(| Please send me the complete facts 
on MICARTA 


micarta 
is basic! 





Name____ a Ee eee Oe 
Address fies cll 
City ’ Zone____State 








J-06511 
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These tubing samples illustra, 
such products as super preggy 
mechanical, hypodermic need), 
Bourdon, capillary and hydray}; 
tubing a well’ as an unusual ¢4), 
lection of fabricated television an) 
radio receiving tube parts. 


Sylvania Electric Products, Ine, 


Booth No. 120 


The main feature of the booth ; 
The — exhib 
shows a color TV set from jt 
very beginnings in basic ma. 
terials—such as phosphors and 
glass—to the cutaway picture 
tube, to the finished set. When 
possible, a color program js 
being shown. 

Also included in the booth ar 
products from the Radio Tube 
Div., Television Picture Tube 
Div., Parts Div., Electronics Diy. 
Lighting Div., Radio and Tele. 
vision Div., and Tungsten and 
Chemical Div. These Divisional 
displays include such products as 
a germanium ingot, fine-drawn 
wire, phosphors, tungsten rod, 
fluorescent powders, and plastics, 
all made by the company. 


color _ television. 


Booth No. 50! 


On display are the company’s 
thermosetting laminated _ plastic 
materials and fabricated products. 
Among the complex parts being 
shown are a number of molded: 
macerated and molded-laminated 
parts. 

Specialty products being dis 
played are metal-clad laminates 
used for printed circuits, the G- 
glass mat laminate combining high 
fire and arc resistance with good 
chemical resistance, a flame re- 
tardant laminate which will not 
support combustion and reduces 
afterglow effects, and a silicone: 
glass laminate (continuous fila- 
ment) which incorporates high 
heat resistance, low dielectric |oss 
and retains its properties under 
either humid or dry conditions. 


Synthane Corp. 


Taylor Fibre Co. Booth No. !4! 


Shown in the booth is a complete 


< For more information, Circle No. 405 
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Centrifugal castings are superior cast- 
ings. The metal is sounder, finer- 
grained, more uniform. It is free of gas 
pockets, blow holes and other defects 
often difficult to keep out of static cast- 
ings. Tensile strength is close to that of rolled or hot-forged alloy 
steel. Dimensions are accurate, usually requiring less machining 
and finishing and thus speeding production. 


If you require extra qualities in your high alloy pipe, investigate 
DURASPUN Centrifugally Cast Pipe. We can produce it in OD 
ranging from 22” to 24” and in lengths up to 15’ according 
to diameter. Our experience in the field of centrifugal high alloy 
castings dates back to 1931. Our experience in the field of static 
high alloy casting goes back to 1922. We can give you good service. 





For more information, turn to Reader Service Card, Circle No. 320 


188 


















Exhibits . . . 


{continued from p 





i, 
ja 184 





line of . laminated plastic; yy 

paper, canvas, linen, glass, 

and nylon bases in vario 

binations with phenol, me!ami, 

silicone, and epoxy resins. 
Special emphasis is being place, bs 


on the new 300 series of hy t ™ a 

punch, paper base, phenol |an; 3 wusii 

nates having very high electric,| 3 durab 

and mechanical properties fo, p desig! 

laminates of this class. Anothe; 7 ions 

feature is Taylor’s newest develop. This 

ment, glass reinforced polyester JR GRA 

rod in a complete range of prim. By meth 

ary and secondary colors. » ing, : 
A line of vulcanized fiber js for 0 

being shown along with sample engi 

pieces made of both laminated FR) Gra 

plastics and vulcanized fiber tp & your 

emphasize the completeness of thie 

company’s fabricating facilities. 

Time Magazine Booth No. 302 

“Time Opens the Doors to Indus. 

try” is an audience participation 

booth. Doors open, cartoon figures 

move, lights blink, and the visitors Jy 

are told in this graphic fashion of Jy 

Time’s penetration of the indus J 


trial market. 4 
The purpose of the exhibit isto 

show how and why industrial ad. 

vertisements in 7ime reach the 

nation’s biggest and best market 

for basic materials for industry. 


United States Testing Co., Inc. 
Booth No. 334 


The exhibit demonstrates how the 
company obtains and _ evaluates 
data concerning basic materials. 
From the raw materials to the end 
use of the finished products, tech: FRR op 
nical data are basic requirements. 7 
U. S. Testing shows how 
through research, testing and 
product evaluation, the proper 
basic material can be selected. 
Testing instruments are on display. 


Western Felt Works Booth No. 215 


The purpose of the exhibit is to 6 
show the increasingly important §& 
roles felt and synthetic rubber 

play in meeting modern industry's 7 


most exacting requirements. N: 
(Continued on page 192) ‘ 


For more information, Circle No. 552 ? 
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dependable 
electric motors use 


parts 


In many and varied motor applications, GRAMIX 
sintered metal parts are proving their strength and 
durability in rugged daily service because they are 
designed and made by men who really know motors 
_.,men who have years of experience in the field. 
This is a plus factor for you because in addition, 
GRAMIX parts cost less than those made by conventional 
methods, cut manufacturing time, eliminate machin- 
ing, and can be delivered faster! Why not write today 
for our big new GRAMIX catalog or the specific 
engineering information you need to put 

GRAMIX parts to the best use in 

your equipment? 






GRAMIX commutator segments 


GRAMIX slip rings 


OUR 100th YEAR 





GRAMIX bearings 











GRAMIX bearing inserts 


GRAMIX pole shoes 


USG carbon graphite 
brushes and contacts give 
efficient and dependable 
service on all types of ro- 
tating electrical equipment. 
Field tests show that they 
can do a better job for you. 
Write today for catalog. 


102 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION ° SAGINAW, MICHIGAN 


. For more information, turn to Reader Service Card, Circle No. 512 
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how CHACE THERMOSTATIC BIMETAL 


INDICATES 
IN THE 


OIL GAUGE 


ie | 
/ 
40 
OIL 
PRESSURE 


PRESSURE 
A Product of Stewart-Warner Corp. e Chicago 14, Illinois 


Stewart-Warner's Thermo Electric Oil Pressure Gauge uses two 
Chace Thermostatic Bimetal elements of hairpin form to give the ultimate 
in accuracy for engine oil pressure indication. Using a ‘Double Bimetal 
Circuit,’ the oil pressure is transformed into interrupted electric currents 
at the S-W “sending” unit, (see drawing). When line (1) is energized 
and there is no oil pressure, contacts (2) are closed lightly. Resistor 
coil (3) heats bimetal (4) which bends to open contacts and break 
circuit. Bimetal then cools and the contacts close, completing a cycle of 
short duration. A trickle of current flows to the gauge, heating bimetal 
elements to move pointer to zero. 

When oil pressure increases, pressure on contacts. increases and 
Opening is delayed. Current thus flows for longer periods during the 
cycling, more heat is generated in the gauge bimetal elements and 
pointer is forced to higher reading. While the current fluctuates, lag 
in heating and bending of bimetal arrests vibration of pointer. Actually 
the sending unit meters out current consistent with oil pressure and the 
gauge records it. Many manufacturers throughout the world who make 
products which are actuated by bimetal response to temperature 
changes, specify Chace Thermostatic Bimetal. Chace assures large and 
small users of a reliable source of supply of bimetal to meet a wide 
variety of specifications. 

Write today for our new 36-page booklet, ‘‘Successful,Appli- 


cations of Thermostatic Bimetal,’’ containing condensed bimetal 
engineering data. 





Fer more information, turn to Reader Service Card, Circle No. 382 
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felt developments are gray iH] 


presented, with suggvestior ind 
recommendations on felt for every 
industrial need. | 

Acadia Synthetic Products Diy. 
features 


synthetic rubber for 


special purposes, silicones and 


plastic sheets. Here ideas are 
offered on how felt and synthetic 
rubber can provide greater eff. 
ciency and sales-appeal to every 
type of product. } 


Westinghouse Electric Corp. 
Booth No. 406 


The Micarta display features a 
novel Phono-Mimic presentation 
of the Micarta story. This “live” 
demonstration has been designed 
to tell the designer, engineer and 
manufacturer about this basic ma- 
terial. 

Micarta’s wide variety of uses 
is also demonstrated by a display 
of fabricated products typical of 
the materials applications in major 
industry. 


Wisconsin Centrifugal Foundry, 
Inc. Booth No. 724 


Included in this booth are about 
100 various centrifugal castings, 
ranging in size from 1 in, to 40 
in. in dia and in weight from 
oz to 1600 lbs. 

Also shown are parts demon- 
strating intricate machining opera- 
tions as well as a working model 
of a centrifugal casting machine. 


Yale & Towne Mfg. Co., 
Powdered Metal Parts Div. 
Booth No. 1|33 


This exhibit shows the advances 
made in the powdered metal proc 
ess during the last ten years with 
respect to various alloys and their 
physical properties. 

The highlight of the booth is 4 
gear train consisting of 100 gears, 
all operated from a single source 
of power. All the gears have been 
fabricated by the powdered metal 
process at substantial cost savings, 
which are indicated in the exhibit. 


For more information, Circle No. 306 > 
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FAST DELIVERY . . . Our own die shop and four 


modern plants speed deliveries. 


ECONOMICAL PRODUCTION .. . The right 


press for every job permits utmost economy. 


WIDEST CHOICE OF MATERIALS... . AlSiMag 
property chart gives more compositions and 
more physical data than any other source. 


° 


LARGE OR SMALL QUANTITIES ...We have the 


most complete press facilities in the industry. 


ON SPECIFICATION .. . Backed by a reputation 
for accurate compliance with specifications for 


more than half a century. 


ENGINEERING COOPERATION .. . Send sketch 
and details of requirements for practical, cost- 


saving, delivery-expediting suggestions. 

















One or a Million... 


How expensive are your design ideas? 
How accurate are your prototypes? 
How quickly can you swing from pilot to production? 


Do your design changes run up cost because of prototype “‘unreliability’’? In orders of 
one or one million, I-S BeCu'? springs measure up to one single standard of per- 
formance. This allows you to check your design against production tolerances and 
tests — without the expense of ordering production quantities. Our “Short-Run” 
department was set up expressly to handle pilot runs and small production require- 
ments as regular output — instead of treating them as costly “special orders”’. 


I-S Short-Run = Same High Performance —Lower Cost 


The design stage normally poses the 
basic problems of time and unit costs— 
plus the uncertainties of performance. 
By utilizing I-S engineering research and 
advanced spring-making techniques, you 
Save in testing time and development— 
as well as in elimination of regular pro- 
duction waste. In addition, you are 
ready to go into million-plus production, 
without time-consuming engineering usu- 
ally involved in the transition from 
bench-made prototypes to full line pro- 
duction. 


Two Other Important Advantages 


(1) Our ability to produce a better spring 
faster and usually at a lower cost. 


(2) The specialized ability of our engi- 

neers to cooperate with your designers 

in developing your “problem” springs. For more information on BeCu™? 
Springs, write today to reserve your 
copy of our newest catalog—No. 8; 
for Electronic Components, ask 


for No. 8-A. 


Like many other leading manufacturers, 
you will find that these I-S facilities can 
make significant improvements in your 
manufacturing processes and in your prod- 
uct. And they most likely will save you 
money! One thing is certain . . . it costs 
nothing to compare —it may cost con- 
siderable, not to! 


Instrument Specialties co. in. 


224-G BERGEN BOULEVARD, LITTLE FALLS, NEW JERSEY 
Telephone Little Falls 4-0280 
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BeCu™? — Beryllium Copper, Micro-Processed 
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About the Speakers 


Biographical sketches of th, Hy 
authors of papers read 4 
the Materials Conference. 


¢ 
i 


Carson E. Hawk (Rockets ay; 
Guided Missiles—How New Mar. 
rials for Weapons Can Help Indus. 
try) 





The author has been associate 
with the Aerojet-General Corp, 
since 1942. As the head of the De. 
velopment Dept., Liquid Engin 
Div. of the company he now hap. 
dles the technical direction of tha 
department which has overall pr. 
sponsibility for development of 
basic components for liquid pro. 
pellant rocket engines. His posi. 
tion also includes staff engineering 





responsibilities in materials, con. 
trols and electrical categories. 


Sam Tour (Corrosion—How to 
Combat It) 

The author, since 1943, has been 
President and General Manager of 
Sam Tour & Co., Inc., consulting 
engineers handling a wide range 
of problems including corrosion 
and wear testing, corrosion preven- 
tion, metallurgy, metal finishing, 
chemical processes, mechanics and 
production. 

A licensed Professional Engi. 
neer in the State of New York, 





Mr. Tour is a member of 13 tech 
nical societies including the 7 
NACE, AIME, the ASM and the i 
ASTM. He holds chairs on a va- 
riety of committees of these asso- 
ciations including the Advisor; 
Committee on Corrosion of the 
ASTM and the Inter Society Cor- 
rosion Committee of the NACE. 
Since 1916 he has worked as 
metallurgist and engineer for the 
U. S. Army Ordnance Dept. and 
the Doehler Die Casting Co.; has 
been a consulting metallurgist, 
chemist and engineer; and has 
spent three years as Director of 


the Ordnance Lab., Frankford Ar- 


senal, 


Lyle M. Christensen (New 
Casting Techniques) 
The author has been with North- 


rop Aircraft, Inc. since 1941 4s 
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a " BROCHURE 
a FROM the initial long-length coil of GM Steel Tubing to the final 
: | intricately formed product, complete with fittings and flared 

ends, the manufacture of Rochester Products automotive fuel lines Entitled ‘Better Products for 
the ~~ . . fo daa’ 4 mechi hett Greater Progress... ,” this new, 
ae is virtually automatic. Ingeniously designed machines assure better, iiimetraeed, fact-packed brochure 
a faster production . . . effect savings that are passed on to the buyer! tells how GM Steel Tubing can 
* help solve design, production 
zIst, This is a typical example of how Rochester Products engineers Pee cost one Send for your 

S e e ° ° . ree co today. 
. combine ideas, skill, experience and GM Steel Tubing to PY y 
m help hundreds of industries build better products for less money. oon auaere 
Why not find out now how we can help you? on aes = 
New 

MECTER PRODUCT“ 

i AESTER PRODL DIVISION OF GENERAL MOTORS =~ 
rth- ‘ony S 

s ROCHESTER, N. Y., U.S.A. 

ALSO MANUFACTURERS OF ROCHESTER CARBURETORS AND ROCHESTER CIGAR LIGHTERS 
° For more information, turn to Reader Service Card, Circle No. 327 
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GOT A PRODUCTION 
OR DESIGN PROBLEM? 


with 


¢ GASKETS 


° WASHERS 
¢ SHIMS 
e “O” RINGS 


* PACKINGS 
° SEALS 


¢ BUSHINGS 





80 YEARS OF 


AUBURN “KNOW-HOW” 


HAS THE ANSWERS! 


Yes ... over 80 years experience in 
engineering, designing, fabricating and 
production qualifies Auburn to help you 
find the ideal answer to your problem. 
Where gaskets, washers, and other seal- 
ing devices are concerned, Auburn en- 
gineers are tops in the field. Their 
know-how is yours—for the asking. We 
are tooled to fabricate in virtually any 
material: 

Teflon * 


Leather * Asbestos °* 


Silicone Rubber 
Neoprene * Rubber * Cork * Fibre * Compositions 
Phenolics * Cloth * Felt * Paper * Cardboard 
Plastics * Brass * Steel * Copper * Aluminum 


Other Special Materials 


Send us your specifications or blueprints. 
You'll receive 


quotations, recommendations without obligation. 


AUBURN 


MANUFACTURING COMPANY 


312 Stack St., Middletown, Conn. 
Representatives: Atlanta, Ga.; Detroit, Mich.; St. 
Lovis, Mo.; Los Angeles, Cal.; Minneapolis, Minn.; 

Washington, D. C.; Cincinnati, O. 
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Wing Group Structural Designer, 
Salvage Liaison Engineer and, for 
the past 6 years, Casting Design 
Consultant. 

Mr. Christensen attended the 
[daho. 


Branch and worked with the Power 


University of Southern 
Plant Group at Ryan before join- 


ing Northrop. 


Dr. Henry H. Hausner (Powder 
Metallurgy) 

A licensed Professional Engi- 
neer in New York State, the author 
has been Manager of Engineering, 
for the Atomic Energy Div., Syl- 


vania Electric Products. Inc. since | 


1951 as well as serving as Adjunct 
Professor of Metallurgy at the 
Polytechnic Institute of Brooklyn. 

He has worked as a research en- 
gineer in powder metallurgy with 
the American Electro Metal Corp.., 
as Chief Electrical Engineer for 
Nichols Engineering and Research 
Corp., as Chief Research Engineer 
for General Ceramics and Steatite 
Co., and was Section Head of the 
Metallurgical Lab. at 
Electric 


moved into the Atomic Energy Div. 


Sylvania 
Products Inc. until he 
of that company in 1951. 

He is a member of a variety of 
associations both in this country, 
and in England, Germany and 
Sweden, and has written a num- 
technical articles in addi- 
tion to a book entitled Powder Met- 
allurgy, published in 1947. 


ber of 


J. Walter Gulliksen (Forging, 
Stamping and Extruding) 

Since 1942 Mr. Gulliksen has 
been with Worcester Pressed Steel 
Co. where he now holds the posi- 
tion of General Superintendent and 
Member of the Board of Directors. 

He is a Registered Professional 
Engineer, a member of the ASTE, 
the ASME and past chairman of 
the Worcester Chapter of the ASM. 
He has also written a number of 
technical articles on press-forming 
of metals. 

After taking his M.E. at Stevens 
Institute of Technology, and do- 














Supplies of many of the most fre. 
quently used types of industrial 
wire cloth are kept in our ware. 
house ready for immediate ship. 
ment to you. And even if the type 
you use is not in stock, we can 
schedule our looms to have you 
material in your plant without 
delay. Any metal or alloy; size 
range from 20 x 250 mesh up to 4’ 
openings . . . and accurate mesh 
count is our pride. 


also FABRICATED PARTS 


Filter leaves, strainers, 
= sizing screens, etc. We 

==> can fabricate most an) 
” type of part you need, in 
any quantity. We'll work 
from your own prints or, 
if none are available, ou 
Engineering Department 
will draw up prints from 
your description of what 
~ the part must do. Once 
Zam YOu ve O.K.’d them,we'l 
start production. 





Why not have us quote on your next order 
for wire cloth in bulk or fabricated parts’ 
Write direct or call in your Cambridge 
field engineer. He's listed under “Wire 
Cloth” in your classified phone directory. 


FREE CATALOG gives full 
range of wire cloth avail- 
able, also shows fabrica- 
tion facilities and includes 
valuable metallurgical 
data. Write for your copy 
today. 





The Cambridge 
Wire Cloth Co. 


Dept. A » Cambridge 5, Mé. 
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a NEW 
aif High Density Compressed 
FIBER: GLASS 


E To help you soften impact, or absorb vibration 






































Hi, Mr. Designer! 
L-O-F announces a new, high-density, fibrous glass ma- | 4ow can YOU put 
terial with a wide range of applications. Can be used in me to work? 

© sheets or formed to make safety pads, housings and 

* other shapes. 


L:O-F High Density Compressed Fiber-Glass offers the 
following advantages:— 
1. Absorbs and reacts to impact more slowly than other 
* materials; affords extremely effective shock pro- 
: tection. 
2. Absorbs vibration-borne sound. 
3. Excellent thermal insulation in the lower density 
range. 
4. The glass fibers will not burn, mildew, rot, absorb 
moisture or odors, or support fungi. 


High Density Compressed Fiber-Glass is now being 
used in the following design applications:— 
For impact absorption—in automobile safety pads and 
arm rests. 
To absorb vibration—to form blower housings and in- 
take deflectors in air conditioners; for automobile 
roof liner. 
For thermal insulation—plus vibration absorption, as 
RTS a low-cost breaker strip between metal panels. 


In making High Density Compressed Fiber-Glass, Super: 





re. Fine is cured under heat and pressure. Densities vary from 
' “ 3 lbs. to 50 lbs. per cubic foot. Housings and other shapes 
a can be molded at the Libbey-Owens:Ford plant in Parkers- 
an burg, W. Va. 

its or «Ss Ligh Density Compressed Fiber-Glass may be just the ma- 
e, our terial you need to solve an impact-, vibration-noise or 
‘ment fae «=—Ss« thermal-insulation problem. For further information, please 
fron 2s contact your nearest L-O-F office (offices in 26 major cities). 
what fae Or write: Libbey*-Owens: Ford Glass Company, Fiber-Glass 
Once Division, 3754 Wayne Building, Toledo 3, Ohio. 


,we'll 
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In this safety pad, molded from High This blower housing for an air condi- High Density Compressed Fiber’Glass 
Density Compressed Fiber-Glass, the tioner, made of High Density Com- is specified as a low-cost breaker strip 
leading edge (where impact could be pressed Fiber-Glass, absorbs vibration- between panels in prefabricated steel 

expected) is made softer than the rest al noises; helps to solve one of the chief homes, serving as weather seal, ther- 
ige of the pad, problems in air-conditioning design. mal insulation and vibration absorber. 











FIBER - GLASS 


LIBBEY -OWENS-FORD GLASS COMPANY 
FIBER- GLASS DIVISION 





t *High Density Compressed Fiber-Glass 










, For more information, turn to Reader Service Card, Circle No. 348 
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“TOMORROW'S PRODUCTS 


TESTED TODAY™ 


IS THE NATION’S PROVING GROUNDS FOR 


PAINTS, FABRICS, PLASTICS, TEXTILES, RUBBER, ETC. 


Southern Florida offers the BEST location in the U. S. for exposure testing. 
Actual weathering and sun tests which are scientifically controiled, reliable, accurate 
and time saving. Complete laboratory for precise inspection. Measuring and recording 
of solar and other climatological data made directly at our proving grounds. 





SCOPE OF SERVICE 


Weathering and 
Sunlight Tests 


Tidewater and Total 
Immersion Tests 


Salt Atmospheric Tests 
Termite Tests 
Storage Tests 


Service Tests on 
Mechanical Equipment 
and Apparatus 


Inspections and Reports 





We have four locations in 
southern Florida for 
inland and marine 

exposures 


“A service to aid Industry in 
producing longer-lasting and 
better-looking materials 
and products” 


South iowa Test Service 


Est. 1931 








4201 N. W. 7th STREET, MIAMI 34, FLORIDA 





@Reg. U. S. Patent office 





Inspection—Testing—Research—Registered Professional Engineers 


Members: Amer. Council! Comm. Labs., A.S.T.M., A.A.T.C.C., S.P.1., A.S.A. 


Visit Our Booth No. 722 

















While at the Basic Materials Exposition May 17-20, 1954, 


ANDS LARGEST MANUFACTURER OF 


LAMINATED METALS 


SILVER 
OVERLAYS 





in the International Amphitheatre, Chicago — you are | 
cordially invited to visit our booth. We’ Te looking 
forward to meeting you. 


The IMPROVED SEAMLESS WIRE COMPANY 


775 Eddy Street, Providence 5, Rhode Island 








For more information, turn 
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ing postgraduate work at \ 





York University, he spent 'Pproy 
mately 16 years with the Al) 


num Co. of America specializ 


in press work p 
Dr. Jesse H. Day (Plastics) & 
Dr. Day has been closely ay, & 
ciated with the SPE since 194 
and for the past 9 years has hee, Je 
editor of the SPE Journal. He ha: & S 
also held an associate professoy. & 
ship in chemistry at Ohio Uniy, 
sity since 1948. 
He received his B.A. degre: | 
from Reed College, and his Ph.) 7 
in 1948 from Case Institute | 
Technology. He has worked as re. 
search chemist for U.S. Rubber 
Reserve and Glenn L. Martin. 
Dr. Day is a member of the 
ACS, the Ohio Academy of Sci. 
ence, and the SPE. 


Fremont F. Ruhl (Carbon and 
Graphite) 1 

Mr. Ruhl has been Sales and Ad: 
vertising Manager of Gramix and 
Graphitar products for the US 
Graphite Co. since 1948. 

He received his B.S. in Chemica 
Engineering from the Michigai 
College of Mining and Technolog) 
and worked as Chemist for General 
Foods Corp. in their Product Con- 
trol Lab. from 1935 to 1937. 

After joining U.S. Graphite | 
became Sales Engineer in 1938 in 
charge of powdered metal and 
carbon-graphite until 1948 when 
he became Sales and Advertising 
Manager. 


Dr. Edward J. Smoke 
Dr. John H. Koenig (Ceramics) 
These two co-authors are both 
currently with the School of Cera- 
mics at Rutgers University. Dr. 
Koenig is Director of the school, 
while Dr. Smoke is Research ’ro- 
fessor. Both have had years of ex: 
perience with industry in research 
and development in this field. 
Dr. Koenig received his Ph.D. 
from Ohio State University and 


For more information, Circle No. 556 ? M 
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=f Select them by TESTING 


niver. 





ess 


aed 


legre ‘ 

Ph), 

te of 

as re Today’s engineers, designers, and researchers face problems of economy 


ubbe not confronted in many years. Old words with revitalized meaning will be 
added to Management’s vocabulary. These are “competition,” “budgets,” 
the “costs,” and similar words that demand scrutiny of all operations, includ- 
ci ing engineering and product development functions. “Proceed with design; 
: investigate new materials with renewed vigor; continue adequate research; 
q but watch your costs,” seems to be the order of the day. 
: Investigate our facilities when you are confronted with this new situa- 
tion. Use of our diversified materials and engineering laboratory services 











1 Ad may frequently effect economies in designating how equipment and staff 
2 budgets may be more wisely used for your own specialized needs. 

: Inquire of us when developing physical data on material or perform- 
| ance data on completed units. Among our many services are: 

nica 7 

gan q 

logy 

om Physical Testing Performance Tests 
ae. Metals Appliances 

Plastics Mechanical and Electrical 
Protective Coatings Equipment 

| he } Industrial Fabrics Machine Tools 
311 Wood Laminates Automotive and 

and Ceramics Aircraft Components 
in Leather Furniture 
sing 

cs} 
oth 

*Ta- 

Dr. 

- * Inc. 
ex: ESTABLISHED 1880 

rch 1600 Park Ave., Hoboken, N. J. 

PHILADELPHIA * BOSTON « PROVIDENCE * CHICAGO * NEW YORK * LOS ANGELES * MEMPHIS « DENVER * DALLAS 

D. 


In Canada : W. J. WESTAWAY COMPANY, LTD. Toronto * HAMILTON * MONTREAL * Winnipeg 


For more information, turn to Reader Service Card, Circle No. 535 





NEWLY DEVELOPED 
LAMINATES SUGGEST 
WIDELY VARIED USES 


Versatile, New Engineering Material 


Features Resilience and Resistance 


To Wear, Grease, Chemicals 


GAM-EN-W00D 


New sandwich materials, com- 
bining the desirable properties of 
wood with those of sheet plastics, 
new synthetics, rubber, fiber glass, 
compressed fiber materials, and 
metals have been developed by 
Gamble Brothers, Incorporated, of 
Louisville, Kentucky. 


Available in strip, plank, mould- 
ed forms, or panels, flat or curved, 
these materials can be engineered 





GAMBLE 
BROTHERS 


INCORPORATED 


LOUISVILLE 9, KENTUCKY 





to provide almost any desired com- 
bination of properties, many of 
which have not been obtainable 
previously. 


Exceptional resistance to deterio- | 
ration by grease, chemicals, weather, | 


abrasion — even fire—are among 
their outstanding advantages. 
Toughness, resilience, sound absorp- 
tion, and freedom from arc-track 
recommend these materials for 
many industrial uses. 


Gamble Brothers, whose product | 


development 


research produced | 


° 
these exclusive products, offers you 


the assistance of their engineers, 
backed up by more than fifty years’ 


experience, to help meet your de- 
sign. Write today. No obligation 


whatever. 





For more information, turn to Reader Service Card, Circle No. 490 
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has served as Research Cerap 
Engineer for both Gener: Elect 


Co. and Hall of China. He |ya¢ } 


Der 
connected with Rutgers’ Schoo) 
Ceramics since 1945. 


Dr. Smoke 


from Rutgers in 1929 an 


> 4 } 
received | 


years with National Ceramic Co, ,. 
Ceramics Engineer. Afte: leavins 
that company he joined the Scho 
of Ceramics and has been engage 
in ceramic research and develo). 
ment in conjunction with his teach. 


ing. 


William H. McKnight (Glas. 
Mr. McKnight has been on th; 
research and engineering staffs of 
the Corning Glass Works sing 
1948 and now holds the position of 
Supervisor of Development Engi. 
neering for that company. 

After receiving an MLE. degre 
in 1934 from the Newark Colles: 
of Engineering, the author spent 
the next five years in the desig 
end of the automotive industry, 
During the war he worked on the 
first synthetic rubber pilot plant. 

At the close of the war he hell 
the position of Engineer of Manu. 
facture for the Federal Telephone 
and Radio Co., and for the ensu 
ing two years worked with CBS i: 
the development of long playing 
records. 


Dr. J. H. Faull, Jr. (Rubber 


The author is presently a con: 
sultant on elastomer research and 
development to the Office of Naval 
Research, and to industry. 

He received his Ph.D. in Physi: 
cal Chemistry at Harvard in 1932 
and has been, from time to time, 4 
member of government and indus 
try committees on elastomer Ie 
search and development problems. 

He has also been in charge 0 
the Scientific Section, Boston 
Branch Office of the ONR; men: 
ber of the Advisory Research and 
Development Committee for the 
Office of Synthetic Rubber of the 
RFC; Director of Research of the 
General Latex & Chemical (o.: 

(Continued on page 224) 
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FERROUS AND 


For more information, turn to Reader Service Card, Circle No. 482 
or ; 


Heat, Wear And 
corrosion Resistant 
Hard Faced Parts 


_improve product perform- 
ance, increase operating life 
and lower cosf. 


Internal 


* Hard faced component parts 13 
that stand up umder extreme see 


combustion engine 
industrial steam valve 
rings are resistant to 
wear, high temperatures, and 
corrosion. 


severe operating conditions... 
high temperatures and corrosive 
action, are produced to your 
specifications by Cleveland Hard 
Facing, Inc. 

By fusing a hard alloy to an in- 
expensive low alloy-base only at 
the areas where it counts, operat- 
ing life is increased and replace- 
ment costs are reduced. 


w 


Chemical pump sleeves resist 
galling, abrasion, and corro- 
sive action. 


For more detailed information 
on the advantages and applica- 
tions of hard faced components, 
call or write today. Get details— 
write for free illustrated bro- 
chure on hard facing. 


. 


Machinery pump shaft and 
roll pins withstand wear and 
high unit stress pressures. 


HF_ Cleveland Hard Facing, Inc. 


3047 STILLSON AVE. @ CLEVELAND 5, OHIO 
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INVESTMENT CASTING CO. 


60 Brown Ave., Springfield, New Jersey 
Miilburn 6-6260 


a 





For more information, turn to Reader Service Card, Circle No. 343 





you bend 
thin-walled tubing 


HEN 


you can prevent wrinkling and make 
perfect bends to smallest radius, by 
the Cerrobend Method. Save time and 
money by filling tubes with Cerrobend, 








the expanding metal that melts in 
hot water. Then bend the tubes like 
solid rods. After bending, 


the Cerrobend in hot water. It can be 


melt out 


reused indefinitely. 


Write for Data Sheet H3. 


~,. CERRO DE Pasco CORPORATION 


See our exhibit at Second Basic Materials Exposition, International 
Amphitheatre, Chicago, Ill., May 17-20, Booth 318. 






Dept. 8, 40 Wall St., New York 5, N. Y. 




















NON-FERROUS PRECISION CASTINGS 





SAVE MONEY 
On reproducing intricate parts with. . . 


PRECISION INVESTMENT CASTING! 


You’ll eliminate costly machining operations 
and cut tooling and production costs with Pre- 
cision Investment Casting. This precision proc- 
ess is the economical way to— 


e Cast intricate, undercut parts to critical 
dimensions and finishes. 


e Cast parts where limited volume or 
high temperature of metal does not 
permit use of die-casting. 


e Cast parts with shapes too intricate to 
forge. 


e Cast metals too hard for economical 
machining or finishing. 


GET THE INVESTMENT CASTING STORY 


Write today for free 12-page descriptive book- 
let——"‘MODERN PRECISION INVESTMENT CAST- 
ING."" The most complete source of facts and 
data available today. 


ALEXANDER SAUNDERS & CO. 
Precision Casting Equipment & Supplies 


93 Bedford St. New York 14, N. Y. 
WaAtkins 4-8880 
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How to 
Obtain More Information 
on Advertised Products 
in This Program Section 


For the convenience of those using this Basic Materials 
Show Program, a handy Reader Service coupon is pro- 
vided below. Use it to get additional details and data on: 

Metals and Alloys, 

Nonmetallic Materials, 
Materials Parts and Forms, 
Coatings and Finishes .. . 
advertised in this section. 


All you need do is: 

1. Circle on the coupon below the numbers corres- 
ponding to those at bottom of ads in which you are 
interested. 

2. Tear out coupon and mail to Reader Service Dept., 
Materials & Methods, 330 W. 42nd St., New York 36, 
N. Y. 


Reader Service Dept. 

Materials & Methods 

330 W. 42nd St. 

New York 36, N. Y. 

Please send me further information on products described in the following ads: 


Information on Advertisement No. 301 302 203 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320 
321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 341 342 343 344 345 346 347 348 349 350 
351 352 353 354 355 356 357 358 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377 378 379 380 
381 382 383 384 385 386 387 388 389 390 391 392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 409 410 
411 412 413 414 415 416 417 418 419 420 421 422 423 424 425 426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 
441 442 443 444 445 446 447 448 449 450 451 452 453 454 455 456 457 458 459 460 461 462 463 464 465 466 467 468 469 470 
471 472 473 474 475 476 477 478 479 480 481 482 483 484 485 486 487 488 489 490 491 492 493 494 495 495 497 498 499 500 
501 502 503 504 505 506 507 508 509 510 511 512 513 514 515 516 517 518 519 520 521 522 523 524 525 526 527 528 529 530 
531 532 533 534 535 536 537 538 539 540 541 542 543 544 545 546 547 548 549 550 551 552 553 554 555 556 557 558 559 560 
561 562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 579 580 581 582 583 584 585 586 587 588 589 590 
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Technical Superintendent of ,, 
GR-S Synthetic Rubber Plan . 
the General Tire & Rubber (Co 
has done research work 3 
of Latex for Firestone Tire & R 
ber Co. 


George Epstein (Adhes 
Bonding of Metals and Plastics 

The author is Assistant Super 
visor of the Plastics Unit at {}, 
Aerophysics Dept. of North Ame. 
ican Aviation. He is responsih| 
for the development of two his| 
temperature-resistant structural ad. 
hesives currently being employe; 
by that company in guided missil 
construction 

Mr. Epstein served as a membe 
of the panel on adhesives at th 
USAF-AIA Conference on Adhe. 
sives and Sandwich Constructio 
held in 1952 in Dayton, Ohio and 
is the author of a book on adhesiy: 
bonding of metals being published 


by Reinhold Publishing Corp. 
Dr. Merritt A. Williamson 


(How to Set Up and Operate « 
Materials Department) 

The author has been Directo: 
Research at the Burroughs Cor 
since 1952. He was awarded his 
M.B.A. degree from the Universit) 
of Chicago in 1953. He had prev 


ously received a B.E. in 1938 ani 
an M.S. in metallurgy in 194 


from Yale, an M.S. degree in aer 
nautics in 1945 from the California 
Institute of Technology, and 
Ph.D. from Yale in 1946. 

Prior to World War IT he workei 
as a metallurgist. in private indus 
try, followed by over two years i! 
the Navy working on rocket de 
sign, materials specifications, av 
finally as Guided Missile Frojec' 
Officer at the Naval Ordnance Te: 
Station, China Lake, Calif. 

Since the war he has held the 
position of Director of Technica! 
Research for Solar Aircraft Co. 
and Associate Director of Develop: 
ment in charge of the Materials 
Dept. with the Pullman-Standaré 
Car Mfg. Co. until 1952 when he 
joined the Burroughs Corp. 
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lhes (Continued from April 1954) 
Sti 
Supe | | | 
at th | ASTM | Shock and Heat Re- | Shock and Heat Re- | Shock and Heat Re-| Heat Resistance 
Test sistance Mineral | sistance Mineral | sistance Mineral | Mineral Filled 
An | Method | Fiber Filled Type 9 Flour and Yarn Filled Yarn Filled Type 10, Type 13 
onsihik cates 
> hie PHYSICAL PROPERTIES 
ral ad. Specific Gravity , | D792 | 1.80-2.00 | 1.80-1.90 | 1 .68-1.74 | 1.52-1.98 
Thermal Cond, Btu/Hr/Sq Ft/Ft/F | C177 0.19-0.39 | 0.19-0.39 0.19-0.39 | 0.19-0.39 
ployed Coef of Exp per F | D69% | 0.8-1.0x10% | 0.8-1.0x10% | 0.8-1.0x10% 1.2x 10% 
missil Specific Heat Btu/Lb/F — | 0.28-0.32 | 0.28-0.32 | 0.280.32 | 0.28-0.32 
Woter Absorption, 24 hr, % L570 | 0.100.24 | 0.20-0.50 0.20-0.50 0.10-0.30 
ember ae i ‘o ) oer. re P re 
ae MECHANICAL PROPERTIES | | 
at th Mod of Elast in Tension, Psi D638 15-25 x 10° — 10-20 x 10° 
\dhi Tensile Str, Psi D651 |  4,000-7,000 | 5,000-7,000 | — 5,000-7,500 4,000-6,000 
uctior Hardness, Rockwell | D785 M100-110 M110 M110 M95-115 
io and impact Str, lzod Notched | D256 | 0.34-1.0 1.0-2.0 2.0-3.5 | —-0.23-0.42 
hesive (Ft-Lb per in. of notch) | 
lished Mod of Elast in Flexure, Psi | D790 15-25 x 10° 10-20 x 10° 10-20 x 10° 10-20 x 10° 
Flexural Str, Psi | D790 | 7,000-—12 ,000 8,000-—10,000 10,000-15,000 6,000-10,000 
p. Compressive Str, Psi | D695 15,000-25,000 | 15,000-25,000 15,000-—25,000 15,000—35,000 
“ag ELECTRICAL PROPERTIES | | 
, Elect Res, Ohm-Cm (Volume) | D257 | 0O.1-10x10!! 1-5 x 104 1-5 x 101 1-5 x 101 
Dielectric Str (Short Time) Volts / mil D149 | 150-250 100-150 | 100-150 150-350 
tor ol Dielectric Constant | | 
Cor 60 Cycles D150 30-70 100-150 100-150 5 .8-40 
od his 1,000,000 Cycles D150 5.0-7.0 5 .0-7 5.0-7.0 4.8-8.0 
eat Loss Factor | 
60 Cycles D150 9.0-35 5 0.6-14 
pre 1,000,000 ore D150 0.5-1.8 0.2-1.2 
O dl ——— a . . = —— = 
194i FABRICATING PROPERTIES 
act Compression Ratio (Bulk Factor) 3-12.5 - 9-14 2-3 
“—_— Compression Molding Temp, F 290-380 290-380 290-380 290-380 
Compression Molding Pressure, Psi 2,000-6,000 2,000-6,000 2,000—6,000 2,000-6,000 
nd Transfer Molding Temp, F 275~325 275-325 275-325 275-325 
Transfer Molding Pressure, Psi | | 2,000-—12,000 2,000—12,000 | 2,000—12,000 2,000—10,000 
orked fe — | — ——' -|—— 
“im MAX RECOMMENDED SERVICE TEMPERATURE, F | | 350-425 350-400 | 350-400 350-450 
a . CORROSION RESISTANCE | Severely attacked by strong acids and strong alkalies. Effects of dilute acids, 
a r | | alkalies and organic solvents varies with the reagent. Chemical resistance varies 
y ane : with the particular formulation and notall materials of a type are equally resistant. 
royec! ———$ $F See —— 
» Test | Mechanical applications include, pulleys, wheels, motor housings, handles; 
| electrical uses include coil forms, ignition parts, condenser housings, fuse blocks, 
1 the instrument panels; thermal! applications include handles and appliance connector 
plugs; chemical uses include photographic development tanks, rayon spinning 
inical | buckets and parts, milking machine cups; decorative applications include radio 
Co.. and television cabinets, handles, knobs, buttons. 
‘elop: 
erials 
dard (Continued on page 227) 
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a hole here is a nuisance... | a hole here is an advantage 





Crucible Hollow Tool Steel Bars are sav- 
ing time and money for more and more mem- 
bers of the metalworking industry. By using 
these hollow bars you eliminate drilling and 
boring operations, increase machine capacity 
and cut scrap losses. 
Now, you can get hollow bars of any of 
Crucible’s famous tool steel grades, in almost 
any combination of O.D. and I.D. sizes. And 
you can get immediate delivery of five popular 
grades from your local Crucible warehouse— 
KETOS® oil-hardening, SANDERSON® water- 
hardening, AIRDI 150® high carbon—high 
chromium, AIRKOOL® air-hardening, and NU 
DIE V® hot-work tool steels. 
Your Crucible representative can point out 
OG; ways'‘to save time and money by using Crucible 
NOW! Hollow Tool Steel Bars. 


© CRUCIBLE first name in special purpose steels 


54 years of | Fne| steelmaking WOLLOW TOOL STEEL 


CRUCIBLE STEEL COMPANY OF AMERICA + TOOL STEEL SALES + SYRACUSE, N Y. 


For more information, turn to Reader Service Card, Circle No. 383 
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PHYSICAL PROPERTIES 
Specific Gravity 
Thermal Cond, Btu/Hr/Sq Ft/Ft/F 
Coef of Exp per F 
Specific Heat Btu/Lb/F 
Water Absorption, 24 hr, % 


Mod of Elast in Tension, Psi 

Tensile Str, Psi 

Hardness, Rockwell 

Impact Str, Izod Notched 
(Ft-Lb per in. of notch) 

Mod of Elast in Flexure, Psi 

Flexural Str, Psi 


Compressive Str, Psi 


ELECTRICAL PROPERTIES 
Elect Res, Ohm-Cm (Volume) 
Dielectric Str (Short Time) Volts/mil 
Dielectric Constant 
60 Cycles 
1,000,000 Cycles 
Loss Factor 
60 Cycles 
1,000,000 Cycles 
FABRICATING PROPERTIES 
Compression Ratio (Bulk Factor) 
Compression Molding Temp, F 
Compression Molding Pressure, Psi 
Transfer Molding Temp, F 
Transfer Molding Pressure, Psi 





MAX RECOMMENDED SERVICE TEMPERATURE, F 





CORROSION RESISTANCE 


ASTM 
Test 
Method 


Chemical 
Resistance 


| Rubber Phenolic 
Wood Flour 
Filled 


Rubber Phenolic 
Cotton Flock 
Filled 


Rubber Phenolic 
Chopped Fabric 
Filled 


Rubber Phenolic 
Asbestos 
Filled 





792 
C177 
D696 
L570 





D638 
D651 
D785 
| D256 
D790 

790 
D695 





| 


| D257 
| D149 


D150 
D150 


D150 
D150 


D958 
D833 
D958 
D833 


1.24-1.90 


2.2x10°5 


M105-120 
0.2-0.6 


7-15 x 10 
| 7000-12,000 
| 18,000—30,000 





| 0.5-10x 101! 
| 225-275 
10-15 
5.5-7.0 


1.5-3.8 
0.2-0.6 


1.94 
300-360 
2000-6000 
275-340 
2000-10,000 
300-425 


1.24-1.34 
0.12 
0.8 x 1075 


0.50-1.0 


1.24-1.35 
0.12 
1.2 x 1075 


0.50-1.0 


1.30-1.35 
0.05 
1.7 x 1075 


0.50-1.0 


1.60-1.65 
0.04 
2.2 x 10° 


0.10-0.25 





4-6 x 10 
4500-7000 
M50-85 
0.34-0.7 
4-6 x 10° 
7000-10,000 


4-6 x 10° 
4500-9000 
M55-90 

0.4-1.0 


4-6 x 10° 
8000-12,000 
15,000—20,000 








| 300-350 


|  2000-12,000 





107-101! 
300-375 


8-16 
5-6 


4 
300-350 

2000-6000 
300-350 

2000-12 ,000 


2000-6000 
300-350 
2000-12,000 


2.5 
300-350 
2000-6000 
300-350 
2000-12,000 





212-300 











212-225 





| Severely attacked by strong acids and strong alkalies. Effects of dilute acids, 
| alkalies and organic solvents varies with the reagent. Chemical resistance varies 
| with the particular formulation and not all mater ials of a type are equally resistant. 


Mechanical applications include pulleys, wheels, motor housings, handles; 
electrical uses include coil forms, ignition parts, condenser housings, fuse blocks, 
instrument panels; thermal applications include handles and appliance connector 
plugs; chemical uses include photographic development tanks, rayon spinning 
buckets and parts, milking machine cups; decorative applications include radio 


and television cabinets, handles, knobs, buttons. 





Prepared with the assistance of the Manufacturing Chemists’ Association, Inc. 


Based on the Chemists’ Association publication ‘‘Technical Data on Plastic’ , 1952 
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of resisting wear 
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PHYS! 
Den 
Mel 
The 
Cot 
Spe 
How often have you wished you could get a wearing Ele 
sleeve that would resist destructive conditions like 
abrasion and corrosion? Then take a look at these 
two sleeves. 
PRES MECE 
The “S”® Monel sleeve pictured at top goes on the 
shaft of a salt water circulating pump. Me 
Severe abrasion and corrosion from the sandy salt 
water in the gland seals used to wear out shaft sleeves Ter 
in these pumps every 214 years. Usually sooner. 
rr . . . “wo Yie 
Then the engineers decided to try Inco-Cast “S 
Monel sleeves. These sleeves have already withstood Ele 
this abrasive and corrosive attack for nearly five years! 
Pictured in the second photo is the rotor-shaft- 
sleeve assembly for a midget Jordan machine. This 
‘ ‘ R . FABR 
H . machine processes highly abrasive raw asbestos. Ordi- 
Six advantages of Inco Castings ehh : 
nary sleeves were lasting only 15 months. 
], You get castings that generally outlast other materials Then centrifugally-cast “S’” Monel sleeves were 
under destructive service conditions. That’s because they tried. Judging from their appearance after more than M 
are made of Inco Nickel Alloys, which have been espe- a vear’s service, their owners estimate these sleeves 
cially meer to withstand corrosion, abrasion, ero- will give“ten times as much service”. 
sion and galling. : “s sce Jo 
e Unusual service like this is common when “S 
2. You get high quality castings because they are made to Monel is used. Field records show it generally gives 
9% ry ~— Government specifications for these high from three to ten times longer life than ordinary E 
Ovs. ° ° a aie . 
se materials where service conditions involve destruc: 
3, You get castings in any practical design or size you need tive abrasion, corrosion, galling, or erosion. CO} 
including centrifugal castings and standard dtd fittings. Do you want to know more about this age-harden- 
Inco has specialized in castings for over 47 years and is ‘ , id A 9 oi, 
, able, corrosion-resisting casting alloy? Data on its 
equipped to make your castings whether they weigh a ti rr 1 Ray seer mn 
7 . a 
tect chisel sin eatin. composition, properties, anc | Wor ing instructions 08 
; summarized in a new bulletin, “Engineering Proper- 
4, You get the benefit of Inco’s help in solving your metal ties of ‘S’ Monel.” Write for a copy today. 
problems based on wide experience in field and labora- 
tory testing of Nickel Alloys. THE INTERNATIONAL NICKEL COMPANY, INC. 
, , PF 67 Wall Street New York 5, N. Y. 
5, You get Inco Nickel Alloy castings made at Inco’s own As USE 
foundry; your assurance of sound, dependable castings. 
6, Even castings you previously thought impractical to pro- 


duce in Monel®, Nickel or Inconel® can often be cast 


teaocdet wate 


by Inco’s specialists. 


H 870. 
Inco Castings cone corrivccs recion 


For more information, turn to Reader Service Card, Circle No. 481 
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Materials Data Sheet 


Uranium and Thorium 





Uranium 


Thorium 





PHYSICAL PROPERTIES 

Density, Lb/ Cu In. 

Melting Point, F 

Thermal Cond, Btu/Hr/Sq Ft/Ft/ F @ 70 F 
Coef of Exp per F: 12.1 x 10-6) 


Spec Heat, Btu/Lb/F: 


Elect Res, Microhm-Cm (@ 68 F: 


MECHANICAL PROPERTIES 
Mod of Elast in Tension, Psi 30,000,000 

Tensile Str, 1000 Psi: Annealed 90 

Yield Str 0.2% offset, 1000 Psi: Annealed 

Elong in 2 In., %: Annealed 


FABRICATING PROPERTIES Can be forged, rolled, swaged and drawn. 


Heating must be done in a protective 
atmosphere 


Machinability Moderately difficult to machine. 


Joining Can be welded or brazed in protective 


atmosphere or vacuum. 


CORROSION RESISTANCE 


Shapes which have been produced include 
plate, rod, tube, wire and foil. 





Fissionable material (fuel) 


reactor. 





ee 


ita 


in nuclear 


21.4 
6.2 x 10-6) 
0.03 


18 


10,000,000 


37.5 


Can be readily hot or cold worked. 


Fabricated by forging, rolling, swaging, 


extruding or drawing 


Can be machined like mild steel with or 
without cutting fluids. 


Difficult to weld, brazing yields brittle 
joitits. 








Shapes which have been produced include 
| rod, sheet, thin-walled tube, fine wire, foil. 





| 
| 


| 


Secondary (breeder) reactor fuel. 








+4 F for direction parallel to a axis; —0.8 x 10- parallel to B axis; 12.9 x 10- parallel to c axis. 


MAY, 1954 
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THERMALLOY 


CONVEYOR BELTS 


for heat-treating 


furnaces 


x 4 




















See how design know-how 


and modern foundry practices can produce high alloy 


conveyor belts that last longer in heat treating operations 


In this new bulletin you will see how Electro- 
Alloys engineers started with certain design 
theories about high temperature conveyor 
belts ... and how these ideas directed the 
production of heat-resistant Thermalloy 
castings. You will see the importance 
attached to precision assembly of these 
castings into Thermalloy Conveyor Belts. 

Finally, you will be interested to know 
that Electro-Alloys has established unique 
testing procedures that will give you a good 
indication of what can be expected from 


Elyria, Ohio 


Thermalloy Conveyor Belts in operation. 
These results are shown in a composite 
load curve chart in the bulletin. And, 
Electro-Alloys engineers can appiy these 
results to your installation...so you can get 
longer service life from Thermalloy Con- 
veyor Belts in your heat treating furnaces. 

Start planning now to use Thermalloy 
Conveyor Belts to lower operating costs. 
Write for your free copy of Bulletin T-241 
... Electro-Alloys Division, 5001 Taylor 
Street, Elyria, Ohio. 


ELECTRO-ALLOYS DIVISION 


*Reg. U. S. Pat. Of 


For more information, turn to Reader Service Card, Circle No. 415 
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iNew Materials, Parts and Finishes 


...and Related Equipment 





These Parts 


Coil Form 

Ribbon Guide 
Pump Plunger 
Extrusion Die 
Spring 

Orifice Plate 
Refractory Post 
Tubular Capacitor 
Hydraulic Valve Part 
10. Thermocouple Tube 
11. Nozzle 

12. Threaded Nipple 
13. Spring 

14. Seal Face 


Made With 


ONAN WN = 


0 





< Sintered Aluminum Oxide 


A new group of sintered metallic 
oxides has been developed by the 
U. §. Stoneware Co., Akron 9, Ohio 
and is being marketed through their 
Alite Div. The emphasis is now 
being laid on their “A” type (alumi- 
num oxide) since this is the ma- 
terial which seems to have the widest 
variety of applications, according to 
the company. 

Uses for the material are said to 
range through the chemical industry, 
electronics, refractory specialties and 
machine parts. 


Properties 


Not to be confused with conven- 
tional ceramic materials, the alumi- 
num oxide Alites are essentially 
single phase, crystalline materials 
virtually free of glass-type bond. 
Since bonding is achieved by crystal 
growth across grain boundaries, 
properties of the sintered materials 
are said to approach those of single- 
crystal aluminum oxides of the sap- 
phire type. 

One of the main advantages of the 
matcrials is the high service tempera- 
tures they can withstand—somewhere 
in t)¢ 3000 F range. This makes the 


material suitable for refractory jigs 
and supports, and bearings for ele- 
vated temperature operation. 

In addition, much.of the initial 
research by the company was de- 
voted to the stabilization of the 
oxide with respect to chemical attack. 
According to the company, the prob- 
lem has been adequately solved and 
Alites intended for chemical service 
are comparable to chemical porcelains 
in corrosion resistance. 

High dielectric properties, good 
strength, vacuum tightness and low 
power factor are properties which 
suggest the use of the aluminum 
oxide Alites in the electronics indus- 
try, and a high degree of hardness, 
said to be comparable to corundum 
or sapphire, makes the material well 
suited to abrasion and wear resistant 
applications. 


Likened to Powder Metallurgy 


The fabrication of Alite parts is 
somewhat similar to the powder 
metallurgy process. Purified and sized 
oxide powders are blended and 
mixed with binders and lubricants 
necessary for the die pressing or 
extruding operations. Larger and 





Physical Properties of 


‘*A’’ Type Alites 
Tensile Str, Psi 18,000 — 26,500 
Compressive 

Str, Psi 
Mod of Elas- 

ticity, Psi 32x 10°- 45 x 10° 
Specific Gravity 3.3-3.8 
Color White* 
Hardness Equivalent to sapphire 
Thermal Cond at 

100 F, Btu/hr/sq 


165,000 — 285,000 


ft/F/in. 95 — 133 
Specific Heat 0.18 — 0.19 
Dielectric Str, 

V per mil 250 — 300 
Dielectric Con- 

stant (Imc) 7.8-8.5 
Power Factor 

(Imc) 0.002 — 0.0006 

















* Certain specialized formulations may be 
colored. 


more complex shapes are slip cast 
in plaster molds using a water sus- 
pension of oxide powders. Pre-sinter- 
ing machining operations may be 
performed using diamond, sapphire 
or Alite tool bits, and the green parts 
are then loaded into the sintering 
furnace. 

Sintering temperatures for the A 
type Alites are in the range of 3000 
to 3400 F for 1 to 6 hr, followed 
by rapid cooling to prevent excessive 
crystal growth. 


New Materials, Parts and Finishes continues 





Vinyl Coatings Resist Abrasion, Corrosion 





The interior of these two sections of fume 


ducts have been coated with the vinyl 
coating to protect them from corrosive 


fumes. 


A new line of coatings using 
polyvinyl chloride as the basic in- 
gredient has been developed te pro 
tect industrial equipment from abra 
sion and corrosion. 

Produced by the Magic Chemical 
Co., 121 Crescent St., Brockton 2, 
Mass., the Magic-Vulc coatings are 
of two types: 1) Coatings of viny] 
resin-pigment-solvent systems and 2) 
coatings of vinyl plastisol. 

The coatings may be applied by 
brush, spray or dip, on metal, wood, 
concrete, fabric, and other surfaces. 
When dry they are said to lengthen 
equipment life by preventing abra- 
sion and corrosion of the coated ma 
terial. According to the company 


the coatings are suitable DI 
tanks, racks, trucks Pipes 
fabrics, fans, blowers, etc. 


tecting 


The following advanta 


claimed for the coatings: 


lL. Resist corrosive action o! 

icals, mildew, fungi, and tro; 

cal seashore climates. 

Serve as electrical insulato 

and dielectrics. 

3. Flexibility; will not chip o 
crack on a flexible surface. 

i. Easy to clean; may be scrubbe 
with alkalis. 

5. Adherence to a variety of sur 
faces. 

». Available in a variety of colors 


~ 





Phenolic Molding Compound Has Increased Impact Strength 


A nitrile rubber bearing phenolic 
molding compound with improved 
impact strength has been developed 
by Durez Plastics & Chemicals, Inc., 
North Tonawanda, N. Y. 

The material, known as 16840, is 
a black thermosetting resin with a 


lower modulus of elasticity than ma- 
terials of similar type, according to 
the company. The surface finish ob- 
tainable is said to be good with 
higher gloss and less flow lines, and 
cure time of the compound is slight- 
ly shorter. 


It is said to be particularly suit 
able for use in thin sections aroun 
inserts and it will absorb shock mor 
readily than standard wood-flour | 
flock-filled materials. It may 
molded either by compression or the 
plunger method. 





Two New Adhesives for Nonmetallics 


A self-extinguishing fire resistant 
laminating adhesive which will with- 
stand continuous heat in the range 
of 375 F has been developed by 
Paisley Products, Inc., 630 W. 51 
St., New York 19. It is designed for 
use in adhering glass fiber insulation 
pads and blankets to sheet metal, 
aluminum foil, fabrics, wallboard 
and similar materials. 

Called Insulam, the adhesive is a 
synthetic rubber-like resin emulsion 
with a quick wet-tack to hold assem- 
blies together until dry. After curing 
it is said to become water resistant 
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and will not support combustion. 
Uses for the material include fas- 
tening insulation pads to interior 
walls of gas ranges, oil heaters, etc. ; 
coverings to furnace pipes; boiler 
lagging operations; :and laminating 
assemblies of glass fiber to foil, vinyl] 
films and other non-porous surfaces. 


Dry Film 

Dacar Dri-Bak Adhesive, de- 
veloped by the Dacar Chemical Prod- 
ucts Co., McCartney at Wabash St., 
West End, Pittsburgh 20, is applied 
like paint to the sheet or strip and 


allowed to dry. When dry, the pieces 
can be packed and shipped withou' 
danger of sticking. 

When adherence is desired, the 
user activates the adhesive film by 
wiping it with solvent just prior to 
use. Fast grab and full-strength ad: 
hesion are claimed by the company 
for the resulting bond. 

It is said to be particularly adapted 
for use on sponge rubber, weather- 
stripping, etc., for application 
metal, glass, wood and other sur 
faces. High bond strength is said to 
be retained at elevated temperat ites. 


MATERIALS & METHODS 
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New Materials, Parts ANd FINISHES continues 





Silicone Rubber Vulcanizes At Room Temperature 


N r heat, pressure nor full 
xp to air is required to cure 
S¢ . ip to 1 in. thick of RTV 
Silas a new silicone rubber de- 
elot by Dow Corning Corp., 


Midland. Mich: The new material 
s said to develop the high and low 
temperature stability, water repel 
lency. and chemical resistance charac- 
teristics Of silicone rubber within 24 
hr after application. 

Thicker sections, up to 1 in., may 
be cured under pressure up to 50 
psi, and curing time can be shortened 
if heat is applied after the rubber 
has set. 

Typical properties for a Yg-in. sec- 
tion are: 

15-30 
130-500 
300-600 


Durometer, Shore A 
Tensile Str., Pst 
Elongation, % 


Moisture Absorption, 


7 days at 70%, % 1-2 
Dielectric Str., Wmp 350-550 
Dielectric Constant, 

100 cycles 3.2-3.4 

1 megacycle 3.0-3.2 


Power Factor 
100 cycles 
1 megacycle 


0.015-0.30 
0.005-0.01 


The material is available in several 
solvent-free consistencies, ranging 
from fluid enough to flow under its 
own weight to heavy enough to re- 
quire milling. It is shipped and 
stored in the form of two separate 
components, each containing a cata- 
lyst. When the components are mixed 
in equal parts by weight they react 
to form a non-heat vulcanizing sys- 
tem. The material sets in approxi- 
mately 4 hr, cures in 24 hr, and 


develops optimum properties in 4 
to 7 days. 

Suggested uses for RTV Silastic 
include cloth coating dope, caulking, 
glazing and sealing material, potting 
and encapsulating compound for 
electric and electronic assemblies and 
casting compound for flexible molds. 





Electronic parts protected by encapsulation 


in the new silicone rubber. 





New Bearing Compound 


Teflon, glass, graphite and an inert 
lubricant are joined in a new bearing 
ompound for use in operations 
where the material is exposed to cor- 
rosive action. 

Developed by Chemical & Power 
Products, Inc., 11 Broadway, New 
York 9, the material, called Style 


FM-4, is said to be used in bear- 
ings on submerged pumps and as a 
tail shaft bearing on vertical mixers 
and reactors where an inert material 
is needed. 

It is easily machinable and can be 
used in low speed operations without 
lubrication. 





These bearings made of Style FM-4 need 
no lubrication at low speeds. 





Long Wear Life Claimed for New Chromium-lron Alloy 


_ A new wear hardening chromium- 
iron casting alloy with long life 
under highly abrasive conditions has 
be n developed by the Calumet Steel 
Castings Corp., 1636 Summer St., 
Hammond, Ind. 

According to the company, the 
alloy, called ZeVeScal, work hardens 


to Brinell values of around 700 on 
the wear surface. Ultimate properties 
of the material are gained by a pre- 
cipitation hardening treatment which 
develops coalesced carbides in a re- 
tained austenitic phase. The micro- 
structure consists of carbides of 
chromium, molybdenum and iron in 


a matrix of austenite. The wear re- 
sistance is said to stem from the 
close proximity of the carbides and 
also from the work hardening of the 
austenite. 

The material is said to be suitable 
for paddles in Pug Mills, gravel 
mixers, and other types of service. 














New Materials, Parts and Finishes continves 





Two New Resins: Foam and Casting 


A new series of low density, uni 
cellular, thermosetting plastic foam 
materials with a range of bulk densi- 
ties has been developed by Emerson 
& Cuming, Inc., 869 Washington St., 
Canton, Mass. 

Called Eccofoam, the material is 
readily machinable and has a thin 
skin on the outer surface. Although 
properties of the material vary with 
bulk density, at 10 Ib per cu ft the 
material possesses the following 
values: dielectric constant at 10* to 
10?° cps, 1.18; dissipation factor at 
10'° cps, 0.0004; tensile strength, 
320 psi; compressive strength, 340 
psi; modulus of elasticity, 11,000 
psi; thermal conductivity, 0.02 Btu 
per hr per sq ft per degree F per 
ft.; water absorption, 0.25% gain in 
24 hrs at 77 F on 8 cu in. sample. 

The Eccofoam plastics are avail- 
able in sheets 30 by 18 in. with 


thicknesses of 1, 2 or 3 in., though 


other sizes and shapes may be had on 
special order. 


Low-Loss Casting Resin 


The same company has also de- 
veloped a new casting resin, Stycast 
TPM, with low loss, and a low 
dielectric constant. It is a thermo- 
setting plastic and is said to be use- 
able over a wide range of tempera- 
tures. 

With frequencies of from 60 to 
101° cps, the dielectric constant range 
of the cured resin is from 2.36 to 
2.38 while the dissipation factor 
is below 0.0009. Dielectric strength 
is 450 v per mil and volume resis- 
tivity is above 10'* ohms-cm*. 

Physical properties of the cured 
material are: specific gravity, 1.05; 
tensile strength, 5000 psi; flexural 
strength, 7000 psi; compressive 
strength, 8000 psi; modulus of elas- 
ticity, 3.0 x 10° psi; izod impact, 


2 ft-lbs per in. of notch; hardnes 
Rm 50; water absorption, 0.5% 9, 
at 77 F in 24 hrs; temperature rang, 


94 to 257 F; color, Opaque white 
and machinability, good. 





A range of bulk densities is available in 


this thermosetting foam plastic. 





Safe Compound for Steam Cleaning 


A new cleaning material, Oakite 
Composition No. 93, designed for 
use in steam-generating equipment 
and in steam guns where the solution 
is siphoned from an auxiliary tank, 
has been developed by Oakite Prod- 
ucts, Inc., 132H Rector St., N. Y. 6. 

The material is a white, free-flow- 


ing powder which is soluble in water 
and is said to possess a high seques- 
tering ability. According to the com- 
pany, when added to water of up 
to 20 grains hardness, it will show 
no precipitate or turbidity. 

Normal working concentrations 
range between 14 and 4 oz per gal 


of water. Solutions are non-toxic and 
safe for steam gun operators. Th 
material is said to be approved by 
the U. S. General Services Adminis- 
tration, and to appear on the quali- 
fied products list as meeting Federa! 
Specification—Steam Cleaner—P-S- 
00751 (G.S.A.—F.SS.). 





New Aluminum Alloy Has High Strength 


A new aluminum alloy designated 
HZM 100 is said to have shown 
typical ultimate tensile strengths of 
around 100,000 psi. 

Developed by the Harvey Machine 
Co., Inc., 190th St. & Western Ave., 
Torrance, Calif., the alloy is said 
to have a ductility similar to that 
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of alloy 75S, guaranteed elongation 
in all thicknesses being 7%. Toler- 
ances and other data relative to pro- 
ductibility are the same as those 
quoted for 75S, although the price is 
at present a bit higher. 

The guaranteed mechanical prop- 
erties of the new alloy in the T6 


condition are as follows: 


Tensile Yield 

Section Str, Str, 
Thickness, In. Psi Psi 
Up to .249 89,000 82,000 
.250 to .749 92,000 84,000 
.750 to 2.999 90,000 84,000 


(Continued on page 236) 
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And it’s the same way in buying carbon’ oral sea — Sn es 
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tubing. Lots of it looks very much like OSTUCO -. «but undetneatier >, aan hes 


it all there are these advantages that mise you " proney: Sep 








and OSTUCO provides a single source service . . . complete manufactufi 


cae yy >> 
[he Oe 


ty forging operations under one roof mean one purchase-ordert ise care eh all details. 
on And you can depend on deliveries as promised. OSTUCO’S flexibility assures the same 

uall- 

lera! efficiency and economy in both large or small production runs. OSTUCO’S quality control 
P-S- 


maintains uniformity of structure from raw materials to finished product. 


The complete story as outlined in an informative booklet, 
**OSTUCO Tubing,”’ is yours for the asking. Or better still—for conclusive 


proof—send us your blueprints for prompt quotation. 


7 OSTUCO TUBING 
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<j OHIO SEAMLESS TUBE DIVISION 
00 of Copperweld Steel Company « SHELBY, OHIO 
Birthplace of the Seamless Steel Tube Industry in America 
100 SEAMLESS AND SALES REPRESENTATIVES: BIRMINGHAM @ CHARLOTTE @ CHICAGO 
100 CLEVELAND @ DAYTON e DENVER e@ DETROIT (Ferndale) ¢ HOUSTON e LOUISVILLE 
ELECTRIC WELDED LOS ANGELES (Beverly Hills) @ MOLINE @ NEW YORK @ NORTH KANSAS CITY 
STEEL TUBING PHILADELPHIA @ PITTSBURGH @ RICHMOND @ ROCHESTER ¢ ST. LOUIS e ST. PAUL 
Sebricetin SALT LAKE CITY @ SAN FRANCISCO @ SEATTLE @ TULSA @ WICHITA 
g CANADA, RAILWAY & POWER CORP., LTD. 
and Forging EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 
117 Liberty Street, New York 6, New York 
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And real production 
economy sense, too! 

The old axiom about 
“the chain and its weak- 
est link”’ still holds true. It 
takes top quality parts, all the 
way, to economically produce 
dependable equipment. Today’s 
market demands it...and your product rating depends on it! 
It makes sense! 

Unitcast pours a complete range of top quality carbon and 
alloy steel castings up to 150,000 pound tensile strength. No 
matter what the end use. . . or whether your needs are twenty 
or twenty-thousand, Unitcast will deliver top quality all the 
way! Unitcastings, delivered in coordination with your pro- 
duction make sense! Call today! 

Take advantage of Unitcast’s foundry engineering services, 
too! Experienced technicians will help you originate . . . or 
convert present requirements to Unitcastings. No obligation, 
ask about this service! 


UNITCAST CORPORATION ~- Toledo 9, Ohio 
In Canada: CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec 





STEEL 


For more information, turn to Reader Service Card, Circle No. 518 
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Expanding Sealer Fills Gaps 
Uniformly 


An extruded rubber based seal 
with 100% solids content that e 
pands uniformly over the length 
the sealer bead when heat-cured has 
been developed by the Adhesiv: 
Coatings Div., Minnesota Min 
and Manufacturing Co., 423 Piquett 
Ave., Detroit 2. 

Applied in the form of a flexible 
rubber strip, EC-1209 sealer cures 
and expands when heated to form 
a gasket-like material between metal 
surfaces. It is said to seal out water. 
dust and dirt and to act as a cushion 
to prevent rattles and squeaks. 

Features claimed for the nev 
sealer are: 

1. It can be used to seal seams 
which are not uniform in width since 
it expands to fill the gap. 

2. Special flow or pressure ap 
plication equipment is unnecessary 

3. Application and __ processing 
time is reduced since no time is fe- 
quired for solvent evaporation. 

4. Waste of material is reduced 

5. Large gaps can be filled with- 
out the sealer flowing out from be- 
hind the metal. 


Controlled Expansion 


The amount of volume increase 
depends on the time and tempeta- 
ture used in the curing process: 40 
min at 250 F will produce a swell 
of 70 to 80%, while a 15 min cure 
at 350 F will cause swelling of 
around 125%. Once cured, the sealer 
is said to remain flexible to about 
—20 F and will provide continual 
service at temperatures up to 150 F. 
It will withstand temperatures up [0 
300 F for short periods of time with- 
out deteriorating and flowing. 

Heat expanding sealers are finding 


MATERIALS & METHODS 
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are saving MONEY...TIME... MATERIAL... 
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SHAKER HEARTH 
FURNACES 


Oregon Saw Chain Corporation, the world's largest producer of top quality 


saw chain, uses five Hevi Duty Shaker Hearth Furnaces to harden saw teeth. 


They say, ‘We have solved a heat treating problem and have paid for the 


furnaces from the savings.” 


MONEY 


The low cost, economical operation of 
the continuous production type Shaker 


Hearth Furnace has cut heat treating 
costs in half. Little maintenance means 


additional savings. 


TIME 


Now one man treats more than a ton 
of small parts every eight hours. Less 
handling of the parts is required with 
a steady flow to the production lines. 


MATERIAL 


The Hevi 
treats each part individually. They pass 


Duty Shaker Hearth Furnace 


through the furnace in a natural gas 


atmosphere and fall directly into the 
quench. This method hardens the saw 
teeth to 63-65 Rockwell with no rejects 


due to distortion and scale. 


For more information about this modern 
production tool, write for Bulletin 850. 





HEVI 





MILWAUKEE 1, 


DUTY ELECTRIC COMPANY 


WISCONSIN 


Heat Treating Furnaces... Electric Exclusively 


Dry Type Transformers 


Constant Current Regulators 
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applications in the automotive ind 
try where they are used between 
wheel housings and trunk flog, 
panels. Pressed into the gap by hand 
the sealer cures and swells from 79 
to 125%, filling all voids. The cy. 
ing of the sealer takes place in the 
paint drying and baking ovens and 
does not require a separate heating 
cycle. | 

Normal packaging is in 30-in, 
lengths of 14-in. dia material, with 
each box containing about 810 linea 
feet of sealer. Other shapes and sizes 
are also available. 


Us: 


New Synthetic Rubber Compound 
For O-Ring Seals 


A new synthetic rubber material 
has been developed for use in 
O-rings for sealing aviation type 
fuels under pressure conditions up 
to 1500 psi, over a _ temperature 
range of approximately —160 to 
—65 F. 

Developed by Goshen Rubber C 
Inc., Goshen, Ind., Compound 1120 
is said to have low temperature flexi- 
bility and a pronounced tendency to 
recover rapidly from a shrunken con 
dition to one of positive compression 
in non-aromatic fuel. It will not stick 
to metal, mor will it stain or pit 
metal. 


New Tooling Resin Cuts Mixing 
Time 


A new tooling resin with metal 
filler requires only five min mixing 
at 100 rpm to prepare it for use. 
The metal filler is suspended in the 
hardener and no hardener mixing 
is required prior to its being blended 
with the resin. 

The new L-930 Surface Casting 
Resin, developed by Rezolin, 1. 
5736 W. 96th St., Los Angeles +), 
Calif., is said to have the advantazes 


MATERIALS & “METHODS 
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Wilson “ROCKWELL”* 


Hardness Testers 


‘Ml Middelgie 


: = 

a 
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NOW ‘ 
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you can own 


the BEST 


for only 


*550 


(less accessories 
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3-JR MODEL 


This MODEL 3-JR WILSON 
“ROCKWELL” Hardness Tester 
is proving invaluable for tool room 
use and most production testing. It 
will pay for itself many times over 
by eliminating costly complaints 
from your customers. 


These features make for unusual 
accuracy and long life— 


1 Totally enclosed dirt and dust- 
proof “Zerominder” dial gauge. 


2 Gripsel clamp screw for 
quick change and proper 


seating of penetrator. 
3 All controls 
conveniently grouped. 


4 Enclosed, easy-to-reach, 
variable speed dash pot. 


5 Stainless steel elevating screw. 
5 Standardized weights. 


This machine will test small work 
as well as the smallest size machine 
and requires but 12” by 20” of bench 
space. It has a maximum vertical 
capacity of 8” and a horizontal 
reach of from 54%” to 5%”. The 
height from the bench to center line 
of the gauge is 24’. 

Model 3-JR is furnished with 4 
standard anvils. If heat-treated 
and hardened steel is being tested 
a diamond BRALE penetrator is 
necessary. This may be purchased 
at a small additional cost. 

The many models of WILSON 





€O Wilson Mechanical Instrument Division 
AMERICAN CHAIN & CABLE 
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6 Features for Tool Room and Production Testing 


“ROCKWELL” testers for normal and 
superficial hardness testing offer the 
utmost precision for production as 
well as laboratory work. The vari- 
ous models of WILSON ““ROCKWELL”’ 
and TUKON micro and macro hard- 
ness testers cover most of the entire 
range of scientific uses. 

WILSON hardness testers are avail- 
able in many styles with accessories 
for testing flats, rods, rounds and 
odd shapes. Let us tell you about 
WILSON TUKON for micro-indenta- 
tion testing. Write today for liter- 
ature and prices. *Trade Mark Registered 











230-E Park Avenue, New York 17, N. Y. 
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MAKE “STANDARD” YOUR 
SOURCE FOR— 


e WELDED MECHANICAL TUBING 

e WELDED STAINLESS TUBING 

e BOILER AND HEAT EXCHANGER 
TUBING 

e EXCLUSIVE "RIGIDIZED” 
PATTERNS 


‘ 
STEEL TUBING SIZES: ”%” 0.D. TO 5%” 0O.D.—.028 TO .260 WALL. 
STAINLESS SIZES: %” 0O.D. TO 4%” O.D.—.020 TO .154 WALL. 





er PUNISHMENT 


STANDARD CYLINDER TUBING 


‘‘Mirror Finished’’ to pre- 
cision tolerances, it’s used in 
automobile shock absorbers, 
power steering, hydraulic 
pumps... without further 
sizing or finishing. 

Here’s a busy part of an automobile 
shock absorber that’s built for 
brutal punishment. It’s Standard’s 
modern “mirror-finish” Cylinder 
Tube. So that it won’t weaken or 
leak under punishment, every inch 
of this tubular “toughie” must 
measure up to exacting specifica- 
tions—in cylinder finish... in I.D. 
tolerances as close as .001” ... 
in extreme uniformity of wall thick- 
ness and concentricity...in internal 
pressure resistance, to shocks up to 
9000 P.S.I. The elimination of 
broaching or further processing of 
any kind effect significant savings 
for our customers in product 
assembly. 


As you see here, the engineering 
involved behind the application of 
tubing to your product is more than 
skin deep at Standard. Our engineers 
will gladly show you why in helping 
you with your tubular application— 
whether it involves a simple structural 
or mechanical member... 
or a precision application. 


Send for our 8-page folder or 
see Sweet’s Design Catalog. 





THE STANDARD TUBE CO. 


Detroit2s, ‘om Michigan 
r) 


Tubing ed Fabricated Parts 
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of metallic appearance, a \ 
viscosity when mixed, 2 ih 
hardening time at room temperature 
non-corrosive qualities, and _hig| 
metal bonding properties. 

The material can be used for fe. 
surfacing metal dies, leveling di. 
bases to eliminate machining, making 
form blocks, foundry patterns and 
core boxes. It is also said to be 4 
good potting compound for precision 
locations and can be used for jig 
locator pads and hydro-press wedge 
blocks. As well as a surface casting 
resin, L-930 can be brush applied 
for glass cloth lamination for tough 
tooling applications. 


Hot and Cold Units Treat Metals 


Two new units have recently been 
developed for treating metals, one 
for sub-zero cold treatment and one 
for heat treating. The cold chamber 
can produce temperatures down to 

170 F, while the heat treat furnace 
is said to offer high stability and 


accuracy. 





Cold Unit 


Low temperature Sub-Arctic cham- 
bers which will produce temperatures 
down to —170 F are being manu- 
factured by Tenney Engineering, Inc., 
26 Avenue B, Newark 5, N. J. 
Typical metal-treating applications o! 
the units are for quick-aging, stabili- 
zing, stress equalization, shrink-fit- 
ting, hardening, and super-hardening 
of tool steels. 

All the standard units have ait of 
water-cooled condensing units using 
non-toxic, non-explosive Freon 1° 
frigerants. Chambers have aluminum 
liners and glass fiber insulation. 


(Continued on page 242) 
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Carbon steels are better today than ever before. A major producer of 
both carbon and alloy steels, Republic is aware of this fact. Even so, 


ture, ae eee ' ; 
there are limits to the application of carbon steels. Machine design 























































| 
high oe ; . j | 
P x... iii may restrict the size of a part. High strength may be an essential | 
tr re. “f- ra combination with light weight. Sometimes surface hardness and | 
die NT ductility must be held within the limits. Such are the applications | 
aking -* in which only alloy steels can perform definite tasks with certainty | 
_ L! of results at lower ultimate cost. | 
a | 
CISION F | 
a Take large sections — where hardness must be carried deep into the | 
asting steel. Heavy crankshafts, connecting rods, piston rods, large gear and | 
>plied axles are examples. Here alloy steels are necessary, and the cost low | 
tough fi in proportion to results. With carbon held constant, depth-hardening 
] quality increases as the alloy content is increased. 
Sometimes weight and space limitations demand that smaller sections 
F carry heavier loads safely. For safety’s sake, the answer must be alloy 
s steels. Under repeated stress, high tensile strength and hardness do 
been not necessarily indicate high fatigue properties. The load-carrying 
one ability of a steel depends upon its alloy constituents and the form 
1 one of the structure at the time it is bearing the load. 
imber 
Mm to 
race 


A problem of high pressures at elevated temperatures may present a 
problem. But alloy steels have proved their high resistance to creep. 
Some stainless alloys maintain high strength up to 1800°F. They 
resist oxidation—therefore do not lose their strength appreciably 
through reduction of section. 


and 








High elastic properties and strength may be the primary requirement, 
especially for welded structures. Weight reduction may be most 
important. In these applications, low carbon complex alloy steels 
offer distinct advantages. Such alloy steels at equal or higher yield 
points show low weld-hardening tendencies. Resistance to corrosion 
is improved. So is ductility of the weld. And retention of toughness 
at sub-zero temperatures, as well as creep resistance at high temper- 
atures, is better. 














REPUBLIC STEEL CORPORATION 





1am- a a ° ° 
oe Alloy Steel Division « Massillon, Ohio 
can GENERAL OFFICES © CLEVELAND 1, OHIO 
+ Export Dept.: Chrysler Bldg., New York 17, N.Y. 
nNCe., 

s of 

bili- To help you get the most from alloy steels, 


.-fit- Republic offers you its unique 3-D Metal- 
: lurgical Service. You benefit from the com- 
ing bined experience and coordinated efforts of 
three groups of highly-trained men—(1) the 


r or Republic Field Metallurgists; (2) the 


Republic Laboratory Metallurgists; (3) the 
sin Republic Mill Metallurgists. All work hand- 
re- in-hand to help you do the job you want 
done with alloy steels at the lowest possible 


1M cost. Ask us about this service. 














Other Republic Products include Carbon and Stainless Steels — Sheets, Strip, Bars, Wire, Pig Iron, Steel and Plastic Pipe, Bolts and Nuts, Tubing 


For more information, turn to Reader Service Card, Circle No. 390 
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Available Now!! 


Reprints of 


MATERIALS & METHODS 
MANUALS 


Because of the great demand for the well-known Manuals that are 
being widely used for reference purposes, we have reprinted the 
following MATERIALS & METHODS Manuals for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials, parts and finishes. 


The price is right! Only 25¢ for each reprint. On orders of 100 or 
more, an even greater saving is offered—20¢ apiece. To obtain your 
copies, indicate in the handy coupon below the Manuals you want. 
Orders will be filled as long as the supply lasts. 


Would you prefer receiving these valuable Manual reprints auto- 
matically each month in the future? If you are a subscriber to 
MATERIALS & METHODS, then avail yourself of a new service 
just instituted by our Reader Service Department. Let us add your 
name to our mailing list, and you will receive the next 12 Manual 
reprints, one each month, for the same reasonable price of $3.00 
per year. Just fill in the coupon below and mail it to: 


Reader Service Department 
MATERIALS & METHODS 
330 West 42nd Street 
New York 36, New York 


VY Quantity 


....Die Castings 

.- Wrought Phosphor Bronzes 
.... Salt Baths for Metal Treating 

.. Titanium, Zirconium, Molybdenum, 

Tungsten, Tantalum, Vanadium, Etc. 

....Plastics as Alternate Materials 
....Brazing & Soldering Materials 
....Carbon & Graphite Materials & Parts 
.... Titanium and its Alloys 
....Electroplated Coatings on Light Metals 
....Cold Forming Stainless Steel Parts 
...Tool Steels 
....-Carbon and Low Alloy Steel Castings 
....Carburizing of Steels 

..Welded and Brazed Parts 


VY Quantity 


...-Glass-Reinforced Plastics 
....Malleable lron Castings 
a Materials 
....Welding the Stainless Steels 
... Rubber Parts 
....Protective Coatings for Metals 
..»»Wood and Wood-Base Materials 
.... Surface Hardening of Steels and Irons 
.... Selecting Metal Cleaning Methods 
...- Engineering Coppers 
....Annual Review and Forecast 
.... High-Strength, Low-Alloy Steels 
....Sandwich Materials 
...Materials for High Temperature Service 
..How to Reduce Costs Through Materials 


i. ._Aluminum Bronze Selection 
DD 6 66 646k bE Pies a nsceee sess dcémamne cae Ee Ree! Waren geen i 
ES PPPPSRPEUET ET TERE LER ETT TRE ree ee ere ee TT er re 
DE ohde coo cS FE eco che ee Wade Cede OE ook ve ct heveek Vaud ts sas es 
City > e*enereneterwe’s . e*enseneneeeeeneee#ee’. see eevee *enreeereee State *enenerere e#@@#eeeeeet 


Yes, I am a subscriber to MATERIALS & METHODS and would 
ike to be put on your mailing list to receive each future Manual, 
when reprinted. Please start it with the.................. . -issue. 
Upon receipt of your invoice, I will pay $3.00 for a year’s supply. 








242 





New Materials, 
Parts and Finishes 











Stability and Precision 


A new line of furnaces called 
Dyna-Trol Industrial Electric Fur- 
naces which are said to reproduce 
any time-temperature curve up to 
around 2000 F within +3 F, has 
been marketed by L and L Manu. 
facturing Co., Chester, Pa. 

The line of furnaces consists o! 
over 40 standard models and offers 
zone control my means of input con- 
trollers which control from 8 t 
100% of input. This allows for 
equalization of vertical zone tempera 


tures at any time-temperature curve. 


Compensation for line voltage fluctu- 
ation is automatic. 


Es 


> 


Spot Solderer Speeds Joining 


A new soldering tool which has 
changeable carbon tips, and _ heats 
upon contact with the work has been 
developed by Newage International 
Inc., 235 E 42nd St., New York 17. 

The tool operates on low voltage 
supplied through an a.c. single phase 
transformer which heats the tool 
upon contact of the tip with the 
work. The heat then shuts off auto- 
matically when contact between the 


tool and the work is broken. 
The two angled carbon t Pp 
optional and can be replace 
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You No Longer 
Need to Worry 
About the Amount 
Of Carburizing Gas 


| Lrcomouh 


Automatically controls furnace atmosphere carbon potential. 


Eliminates constant supervision and guesswork. 


Simply set the controls to desired carbon potential... and forget it. 


Universal Production Units in Standard Sizes 100 to 2000 LB./HR. 


IPSEN INDUSTRIES, INC. 720 SOUTH MAIN STREET, ROCKFORD, ILLINOIS 


For more information, turn to Reader Service Card, Circle No. 334 
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CUTS METAL CLEANING COSTS 2/3 


A sure and easy way to cut your cleaning costs is to follow the lead of Servel, Inc. — 


In the production of their automatic ice maker refrigerators and air conditioning 
products, metal cleaning plays an important role in relation to both quality and 
costs. And, on those parts which are porcelain enameled, the importance of metal 
cleaning is especially critical. Here are the savings that resulted when Servel and 
the local Detrex field technician worked together on the subject. 


To begin with, a Detrex cleaner specially developed for porcelain enamelers was 
recommended. Results on a lab basis looked good . . . production results were 
outstanding. On the basis of accurately compiled data, costs have dropped % 

.. one million square feet of metal is cleaned at a total cleaner cost of less than 
$60.00. Quality is excellent. 


Guaranteed results in your plant, foo... 

We guarantee to improve your cleaning operations, regardless of the parts being 
processed, the soil being removed, or the type of cleaning required! Only Detrex 
can make this offer because only Detrex makes both the chemicals and equipment 
for all types of cleaning .. . alkaline and emulsion washing, solvent degreasing, 
even cleaning with sound waves.* 


You can get all the facts by filling out the coupon below. Do it now for lower costs. 


*Detrex Soniclean Process® 


Please send me the Detrex Cleaner file. We'd also like data on how 
we can cut our metal cleaning costs and improve quality. 
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normal tip. The double tip is said 
add versatility to the work y ny 
be done economically with the * f. or | 
The carbon tips can be machined ;, ie proc 


any shape to facilitate work , 





unusual parts. q carb 

A synthetic insulating handle » Me t¢” 
the end of the tool is formed to x, fae. flak 
as a shield against the heat of jh. fe OPC 
tip, and the transformer offers = imp 


selection of 6 different heat intens. Jae 
ties. The carbons are supplied i; fe 
4/16, \/, and > 16-in. dia sizes. 


SILVER PLATED PURE GLASS 
STRANDED CONDUCTOR TEFLON BRAID 


_ SD PP Z OR, 
A ——2YRR i 
COLORED or NATURAL [aan 
TEFLON IMPREGNANT 


Teflon and Glass Insulate Lead Wire 


Lead wire for electronic and elec. 
| trical components is being produced 
| with Teflon as the primary conductor b 
| insulation, and Teflon-impregnated [ 

glass braid as the secondary insula- 0 

tion. 

Developed by Hitemp Wires, In pl 

26 Windsor Ave., Mineola, L. | B sé 

Tempclad is said to withstand opera fo 

ting temperatures ranging from —60 to 
| to 392 F, and to possess the insula 
| tion advantages of the fluorocarbon , 
plastic. These are: high dielectric I 
strength, low power factor, high in. Hi cl 
| sulation resistance, low dielectric con- 5 
| stant. In addition it is inert to most N 
commercial solvents. 

Tempclad wire is said to be sutt- 
able for use with equipment working 
at a.c. potentials to 600 v rms in 
aircraft and other, critical applica- 
tions. It is a stranded construction, 
manufactured in sizes 28 AWG to 
10 AWG inclusive, in 8 solid colors. 
Tracer colors are also available. 





~_ -. tn a ee om. . OO 
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High Strength Hard Facing of 
Manganese Steel 


A new hard facing electrode called 
the Wear-Arc Super WH is said to 
provide high strength and wea! 
properties in welding and hard {ac 
ing manganese steel. 

Developed by the Alloy Rods “2. 
York, Pa., the new electrodes us 


€ For more information, Circle No. 54° 
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ane containing approximately 
‘ich cs, MAM 33% yy. Having a carbon content 
1€ too) MME of 0.35%» the electrode is said to 
yrod hardness equivalent to alloy 





ined t) MEE Pro Ne : : 

ork on, MEE steels containing three times this 
* Be carbon conteat. This low carbon con- 

ndle y ; rent is said to prevent spalling and 

d to ® flaking of the weld deposit under 

Of ‘the ki operating conditions producing severe 

fers; impact 
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nat BH Locknuts for 1200 F Service 

Stainless steel locknuts, silver 

5, In plated to eliminate galling and 

i | s seizure of threads, are now available 
opera: He for high temperature applications up 
n —60 to 1200 F. 
insula Developed by Standard Pressed 
carbon Steel Co., Jenkintown, Pa., the Flex- 
electric loc SPS series 99F12 nuts are ma- 
igh in- HM chined from AMS-5642 stainless 
iC Con- steel and are said to conform to 
D most MIL-N-7873 spec. 
| | The one-piece nuts lock in place 
€ suit: at any point along the bolt or stud, 
orking the locking action being provided 
ms in by six slotted segments in the top 
pplica- of the nut. These segments are closed 
uction, in to make the i. d. of the locking 
VG to collar smaller than the o.d. of the 
colors. companion bolt. As the nut is ap- 
. plied, the bolt pushes back the re- 
silient segments and the resulting 
spring tension holds the nut securely 
! in place. The nuts can be re-used 
— reducing their locking capac- 
I y. 

Designed for gas turbine tail cones, 
called exhaust manifold systems, furnaces 
aid to and firewall assemblies, the nuts are 

wear made in 7 standard sizes with dia 


d fac: fanging from No. 10 through 9/16 
in. Threads are National Fine series. 
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ANOTHER CASE OF 


Applying Extrudite at 
SUMMERILL TUBING CO. 


Division of Columbia Steel 


and Shafting Co. 





EXTRUDITE 
gives a smoother, better draw 


. . . With fewer rejects 


One of the toughest tests for any metal lubricant is the cold drawing of steel 
tubing. At Summerill Tubing Company, Detrex Extrudite passes this test with 


flying colors. 


Summerill’s production standards are so high that only the best passes inspection. 
With Extrudite, Summerill found production on the up-swing—rejections greatly 
lowered. Quality control of tube 1.D.’s and surfaces also levelled out—became 
easier to maintain. With Detrex Extrudite, another dividend was realized . . . rust 


on tube I.D.'s is virtually eliminated. 


Extrudite’s secret is simple. When metal is coated with this lubricant, a clean, dry, 
heat-resistant film is formed that becomes part of the metal itself. No matter how 
the metal is stretched it can’t get away from this protective coating. Metal-to-metal 


friction between dies and work is eliminated. 


You, too, can benefit through this revolutionary improvement in lubricants. With 
Detrex Extrudite on the job, all types of drawing, cold heading and extruding 
become simpler and more economical. Remember . . . like all Detrex products, the 
Extrudite Process is fully guaranteed. Write for our descriptive booklet today. 


Please send us your free descriptive bulletin 
on the Extrudite Process. 
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CORPORATION 
DEPT. PC-102, BOX 501, DETROIT 32, MICH. 




















WHAT KIND OF THERMOCOUPLE | 


AND EXTENSION WIRES 
DOES T-E MAKE? 














wt /; 
{TOO MANY TO MENTION.32 


«| | MANY DIFFERENT INSULATIONS, 


GAGES, AND CALIBRATIONS. 
“SPECIALS, TOO. 
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Thermo Electric makes thermocouple and extension wires to “MIL” specifi- 
cations and industrial standards. Each step in their production, from wire 
drawing and insulating to final testing, is handled carefully in T-E’s own 
plant. Furthermore, T-E’s engineers will develop special wires or cables 
you may need for unusual pyrometric applications. Most standard wires, 
including MIL-W-5845, 5846, and 5908, in all types and classes, are 
shipped from stock, specials are produced promptly. 





THREE, STANDARD, T-E INSULATIONS 


NN-—nylon insulated conductors, nylon overall— provides 
excellent protection against abrasion. 


fiberglass overall—protects wires from moisture and petro- 


TG—teflon insulated conductors, hi-temp varnish-saturated 5 
leum products at temperatures up to 600°F. 
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HGHG — hi-temp fiberglass insulated conductors, hi-temp 
fiberglass overall—suitable for temperatures up to 2000°F. 





se There are too many T-E wires to mention comfortably in 
one ad. However, in T-E’s Wire Bulletin, you can see four pages 
of insulated wires, their gages, and calibrations. And, there's 
more: a page of charts shows calibration symbols, color codes, 
and insulation characteristics. Two additional pages contain en- 
gineering data: resistances of solid and stranded conductors, 
weights, electrical properties, and conduit capacities. Write for 
your copy—ask for Bulletin 31-G. > 





Pyrometers * Thermocouples * Protection Tubes * Quick-Coupling Connectors 
Thermocouple and Extension Wires * Resistance Bulbs * Connector Panels 


Thermo Electric CG. 


SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 





For more information, turn to Reader Service Card, Circle No. 380 
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Seam Sealing Tape Has 
Low-Temperature Flexibility 


A new sealer which will tesig 


water, oil, gasoline and aromat; 
fuels and will not become britti, 
or lose adhesion at —70 F has bee, 


developed by Presstite Engineering 
Co., 3798 Chouteau Ave., St. Loy 
10, Mo. Known as No. 590.5. th, 
Seam Sealing Tape is extruded in 
tape form down to 0.020 in. thick 
and in beads down to V% in. dia. 

The non-volatile sealer can also by 
furnished in bulk form, and is , 
combination of plasticized thioko! 
and asbestos fiber. According to the 
company it is unaffected by tempera 
tures up to 175 F and will adhere t 
metals, glass, wood and plastics 

It is said to be suitable for use in 
the aircraft industry for sealing glass 
closures, bulkheads and __ fuselage 
openings, particularly in high alti. 
tude pressurized planes. Other ap- 
plications include _ sealing riveted 
seams in aluminum boats, mobile 
homes and other types of aluminum 
fabrications. 





Electronic Detector Spots 
Tramp Metal 


A new Electronic Metal Detector 
which will detect ferrous or n0n- 
ferrous tramp metal carried on 4 
conveyor belt has been developed 
by Dings Electronics, Inc., 4740 W. 
Electric Ave., Milwaukee 46, Wis. 

The detector is available in two 
basic types, for general indus‘ ria! 
service or for deep burden service 
such as mining. It is said to dc‘ect 


MATERIALS & METHODS 
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1. thick 
dia. “Yo Operations include | 
also be forming, gang- punching 
id is 4 of irregular and special 
thioko! shapes, channels, angles 
to the ...bending of bar, pipe, 
-mper. sheet...from mild steel 
here to plate up to 1/2” thick, 
ICS. 12’, 6” long, and great- 
- use in er thicknesses in shorter 
2 glass lengths. Fabrications may 
uselage be material handling, 
rh alti- vats, alloy, bins and hop- 
ner ap. pers, tanks, vessels, box- 
riveted es, frames, retorts, muffles 
mobile ..-and a hundred other 
minum custom-built products. 
1AM A NEW MACHINE 





ALL SET TO PRODUCE FOR YOU 


he name, gentlemen, is Chicago Press Brake, and I have just been installed in the plant 

of Rolock Incorporated, Fairfield, Connecticut. They have asked me to speak for myself. 

First of all, you can see that I’m a husky specimen... 17 feet in height, 80,000 lbs. in weight 

. with a tremendous capacity for producing heavy work. I have joined the Rolock machinery 
group partly to lower costs and speed production of our fabricated heat and corrosion resistant alloys 


...and also to handle larger and stronger components for the chemical and food processing fields. 

I shall be working with highly experienced engineers, fabricators and welders, who have made 
Rolock a top name for supplying engineered-to-the-job Heat Treating equipment for the country’s 
leading metal working plants. 


So, as the most versatile tool in any fabricating plant, Rolock is offering my products for the 


solution of your problems concerned with fabrication you may require. Mr. Roger P. Welles, 





tector President of Rolock Incorporated, has suggested that you write to him, personally, for discussion 
7 of your needs . . . and, if desired, our engineering recommendations. 

loped 

io W. 

Vis. 

1 two ADLUGK INCORPORATED 

ae 1282 Kings Highway 

ervice : 3 : 

detect SRLBaA Fairfield, Connecticut 


For more information, turn to Reader Service Card, Circle No. 455 
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STACKPOLE 


OQ 


Seal 
RINGS 


Molded from carbon-graphite 
materials balanced with resins, 
waxes or metals to match spe- 
cific requirements. Grades, 
types, shapes and sizes for 
practically any need. 


New Oil Seal Grades that 
greatly minimize pitting 
and blistering now avail- 
able. 





| Send details of your ap- 

| plication for recommen- 
dation by our engineers 
and samples for test. 


STACKPOLE CARBON CO. 
St. Marys, Pa. 


‘“‘everything in Carbon bg 


BRUSHES FOR ALL ROTATING 
ELECTRICAL EQUIPMENT 


ELECTRICAL CONTACTS 
CHEMICAL CARBONS 


TROLLEY and 
PANTAGRAPH SHOES 


CARBON PILES 
FRICTION SEGMENTS 


RESISTANCE WELDING 
and BRAZING TIPS 


-».and many other 
carbon, graphite and 
molded powder products 


For more information, turn to Reader Service Card, Circle No. 360 
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even minute particles of meta 
ling their presence and ther 
tecting machinery and produc 
against tramp metal damage. 

A range of signal and reject systen 


arrangements is available to provid a 
automatic detection, with many 
semi-automatic or fully-automatic », 
jection of metal. Included are 


rangements for handling both bul! 
and packaged materials. 


BY 
Materials Test Chambers | ! 
A variety of test chambers fo; 
producing desired temperature or 
atmospheric conditions or both hay 
recently been developed by various 
manutacturers. Some are new, some 
redesigned or improved, but each is f 
particularly applicable for certain test 
purposes and conditions. 





Temperature Range Extended 
For Portable Unit 


The TC2 Temperature Test Cham 
ber, manufactured by the Statham 
Development Corp. 12411 W I 
Olympic Blvd., Los Angeles 64, has 


an increased range as compared with 
the old model, widening the opera- 
ting limits to —-65. and 350 F. 


A Weston industrial thermometer 
is permanently mounted on the front 
panel and a loading port at the top 
of the chamber permits the addition 
of dry ice during extended operation 
at low temperature. 

The unit is portable, designed for 
the individual research worker or the 
small production unit. The chamber 
is suited for ambient temperature 
variation tests of small products such 
as electronic sub-assemblies, compo 
nents, paints, foods, dyes, textiles, 
organic materials, plastics, rubber 
and hydraulic or pneumatic acces 


sories. 
(Continued on page 250) 
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For all types of metal products from heavy hardware to fine jewelry 
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oa | Here is a new baking type synthetic finish for metal parts that combines unusual clarity with a 

W. high degree of chemical resistance. 
, has ; 
with Product of Maas & Waldstein Co. research, DURACHEM is.almost water-white in color—and fetains its 
pera- clarity even after prolonged exposure to heat and sunlight. It.also protects metal parts against 

a the effects of salt spray and perspiration. -” , 
ne 
front Typical applications include builders’ hardware;-vanity and cosmetic cases, lipstick shells and pen caps. 
> top ‘ 
ition Where decorative color effects are desired on metal,; DURACHEM canbe supplied in a range of 
ation colors with the same chemical stability as the clear finish. 

y y SH 

1 for 
r the 
nber OUR 78th YEAR Samples and technical literature are available on request. Or an M & W 
a PIONEERS IN PROTECTION technical consultant will discuss your requirements privately with you. 
suc 
Nnpo- 
iles, 
bber 
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For more information, turn to Reader Service Card, Circle No. 443 








It was a problem making threads hold 
in softer, lighter materials...producing 
threads that would never wear, seize, “a 
corrode or gall. SSS 


But not since Heli-Coil* Screw Thread Inserts! They make 
weak threads strong and perfect. And they save you weight, 
space and money because you can use fewer, smaller, shorter 
fastenings, smaller bosses and flanges. 

When it comes to threaded fastenings, thousands of manufac- 
turers throughout the world use Heli-Coil Screw Thread Inserts 
to answer their design, manufacture and field service prob- 
lems. Send today for full information, specifications and sam- 
ples. And a Heli-Coil Thread Engineer will be happy to assist 
at your request. 


Heli-Coil Inserts conform to official Military Standards 
MS-122076 (ASG) through MS-124850 (ASG) and others. 


* Reg. U.S. Pat. Off. 
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! ! 
, HELI-COIL CORPORATION , 
{ 185 SHELTER ROCK LANE, DANBURY, CONN. I 
CL) Please send samples and Bulletin 689 — Military Standards Sheets. 
1 [) Please have a Heli-Coil Thread Engineer call. i 
I (1 Send samples and Handbook 652, a complete design manual. | 
: ! 
1 NAME TITLE i 
i | 
| COMPANY i 
! + 
| ADDRESS ! 
| : 
J city ZONE STATE @Qeu | 

















New Materials, 





Parts and Finishes 


The working space is 7 


15 in. wide and 7/4 in 
test load is carried in a 1 
tray provided with 15. openino, 


¥e2-in. dia, for connections to 4 


4¢ 
objects under test. 

The circulating air is cooled 
dry ice, and heated by a ' 
statically controlled electrical resiy 
ance heater. 

















Unrestricted View of Test 


A vacuum chamber which allows 
unrestricted viewing of the entire 
piece under test at all times has been 
developed by the American Resear 
Corp., Bristol, Conn. 

Within the glass jar, enclosing a 
working space 24 in. high and 24 in. 
in dia simulated atmospheres up to 
100,000 ft are possible, while up to 
60,000 ft conditions encountered in 
a rate of climb of 32,000 ft per min 
can be reproduced. 

Standard equipment for the unit 
includes safety devices, manometer, 
electrical terminals, and access pene- 
trations in the base plate. 


Hot-Cold Automatic Cycling 


A testing chamber which auto- 
matically cycles test parts through 
alternating hot and cold tempera 
tures has been developed’ by the 
Cincinnati Sub-Zero Products ©0., 
3932 Reading Rd., Cincinnati 29 

The Sub-Zero Test Unit ST-120-3, 
which has a test chamber 30 in. long, 


MATERIALS & METHODS 
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Automatic Immersion Heaters 


e ELEMENTS 
@ THERMOSTAT 
e CONTROL 
e SCREW-PLUG 







NWH Automatic 
Circulation Heaters 





Hert th a Hutry-at Low Cost! 


engineered PACKAGED Electric Heaters 


4 
‘ wt 





Screw-in immersion heater used in 
typical liquid heating application. 
Thermostat controls temperatures. 





CHROMALOX 


COMPLETE HEATING UNITS READY FOR YOUR JOBS—FROM | 
THE WORLD’S LARGEST STOCK OF STANDARD EQUIPMENT 
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RADIANT OVEN PANELS 


Banks or ovens in days with ready- 
to-erect and connect panels. Con- 
trols to provide zones of heat. 


IMMERSION HEATERS 


CIRCULATION HEATERS 


Typical application of circulation 
heater connected to process kettle. 
For temperatures up to 700°F. 











ELEMENTS 
THERMOSTAT 
HEATING CHAMBER 
INSULATION 
MOUNTING LUGS 








CHROMALOX PACKAGED ELECTRIC HEATERS 
are ready to go to work on the heating jobs in your 
plant. Easy to install, they may be used as perma- 
nent or portable heat sources to give you clean, 
dependable, accurately controlled heat at tempera- 
tures required. Heaters are available for degreas- 
ing, cleaning, pickling and plating; for melting 
greases, asphalts and similar viscous fluids; for 











, * heating air and other gases; and for preheating 
a. * fuel oils and superheating steam. 
Roan ; Nationwide application assistance, plus 
= J immediate delivery from the world’s larg- 
} est stock of electric heating equipment. 
ing a 
24 in. rn 
- GET MORE DETAILS 
od in RP Radiant Oven Panels °* ae 
en i meres SEND COUPON TODAY 
© STEEL FRAME : er a | 
® METAL SHEATHED ELEMENTS Se Ta a man an anen = 
te BUILT } « reFtectors ° 2 7 
we IN) © PREHEATING AIRWAYS ° ' EDWIN L. WIEGAND COMPANY, Industrial Division | 
* INSULATION ’ 7523 Thomas Boulevard, Pittsburgh 8, Pa. , 
© BUS BARS - | (J Please send me Chromalox Catalog 50. | 
: | [-] Have a Chromalox Application Engineer get in touch | 
| with me. | 
-f CHROMALOX |, 
yugh ‘ ye | 
era- Company | 
he Electric Heit jor Modern [ndustiy, | see | 
2 | City Zone___ State 
,) DESIGNERS AND MANUFACTURERS OF ELECTRIC HEATING 
10-3, UNITS EXCLUSIVELY SINCE 1917 ode Si odedic? coalrine pte) aint 15 3s IES, rns . 
ong, 


For more informction, turn to Reader Service Card, Circle No. 344 



























A NEW more reliable 
air conditioning method 


| with exact 
= moisture control 















FOR 
YOUR PROCESS 
OR PROTECTION 


FOR 
TESTING PRODUCTS 
OR MATERIALS 
AT ANY TIME OF 

THE YEAR 
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@ This Niagara “Controlled 
Humidity” method gives you 
the MOST EFFECTIVE Air Con- 
ditioning because its cool- 
ing and heating functions are 
made completely separate 
from adding or taking away 
moisture. This assures you 
always a precise result. No 
moisture sensitive instruments 
are needed. 


MOST FLEXIBLE. You can 
reach and hold any condition 
in response to instrument set- 
tings, Or vary it as you wish. 


EASIEST TO TAKE CARE OF. 
The machine is accessible, the 
control circuits are simple and 
easy to operate, and there are 
no solids, salts or solutions to 


be handled. 


MOST COMPACT. It does a 
very large amount of work in 
a small space. 


INEXPENSIVE TO OPERATE. 
At normal atmospheric tem- 
peratures (unlike systems that 
use refrigeration to dehumidi- 
fy) it needs no summer re-heat. 


DRYING INDUSTRJAL MATERIAL 


Write for Bulletins 112 and 122 


NIAGARA BLOWER COMPANY 


DEPT. MM, 405 LEXINGTON AVE. NEW YORK 17, N. Y. 
Niagara District Engineers in Principal Cities of U. S. and Canada 





For more information, turn to Reader Service Card, Circle No. 310 
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ll in. wide and 16 in. dk 
produces a low temperature | 

120F; it then raises the temper, 
ture up to 200 F max, a '¥ 
repeat the cycle up to 100 times 
Holding times at high and low i 
are variable with a dual-set time 
which can be set anywhere between 
and 120 min. 

Equipment on the unit includes 
24 hr chart Recording Thermomete; 
and a 2 in. port for leads, et: 


Above Freezing 


A new line of humidity-tempera 
ture test cabinets for use in_ th 
above-freezing range has been de 
veloped by Hudson Bay Div., Re 
frigeration Systems, Inc., 646 W 
Washington Blvd., Chicago 6. Called 
the Weather-Lab, the units are avail- 
able in standard 20 and 30 cu ft 
sizes for simulation of most con- 
ditions between 35 and 200 F and 
between 20 and 95% humidity. 


The units are suitable for testing 
products for conformance to above: 
freezing JAN, MIL, and other gov- 
ernment environmental specs. 


The basic unit is equipped with an 
exterior-mounted control panel with 
adjustable wet and dry bulb thermo- 
stats. Also included are individual 
switches and pilot lights controlling 
and indicating the operation of 
various elements of the . system. 
Optional cam-operated program con- 
trollers peg programming of the 
wet and dry bulb functions on 4 
predetermined time cycle. 


MATERIALS & METHO)S 
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C intents Noted” ”“"" 


A digest of papers, articles, reports and books 


e Aluminum Heat Treating 


of current interest to those in the materials field. e New Alloys May Save Nickel 


Due to the precipitation hardening 
characteristics of some aluminum al- 
loys, heat treatments for these alloys 
differ from conventional methods 
used for the ferrous metals and 
alloys. 

In the December, 1953 issue of 
Metal Treating, H. J. Rowe and W. 
E. Sicha of Alcoa discuss some of the 
fundamentals of heat treating alumi- 
num casting alloys. The types of heat 
treatment covered are: 

T2—Annealed 

T4—Solution heat treated 

T5—Artificially aged only 

T6é—Solution heat treated and 
then artificially aged 

T7—Solution heat treated and 
then stabilized 


Annealing 


This type of treatment has limited 
commercial application, according to 
the authors. Annealing of aluminum 
casting alloys is done to relieve in- 
ternal stresses, or to bring about pre- 
cipitation of alloying constituents 
from a solid solution condition which 
may have been brought about by a 
relatively rapid rate of cooling in 
production. 

Although the annealed castings 
have a structure that is practically 
insensitive to change at normally en- 
countered elevated service tempera- 
tures, the mechanical properties are 
usually similar to those of the as-cast 
material. In some alloys tensile 
strengths will be slightly lower after 
annealing, and elongations slightly 
higher than in the as-cast condition. 


Solution Treatment 


_ Casting alloys susceptible to solu- 
tion heat treatment are those in 
Which the solid solubility of the al- 
loying element increases with increase 
in temperature. Aluminum - copper 
anc aluminum-magnesium alloys have 
this characteristic and form the basis 


4 commercially important casting 
alloys, 


MY, 1954 c 


e Decorating Plastics—Which Method? 


@ How To Form Gas Turbine Blades 


Some Basics in Heat Treating Aluminum Casting Alloys 


The main objective in solution treatment. And in regard to time of 
treatment is to heat the alloy to a treatment, permanent mold castings 
point just below the melting range can be treated in a shorter time than 
in order to get a supersaturated solid sand castings, since solution is more 
solution of the alloying elements, rapid in castings with a smal] macro 
then to chill rapidly enough to re- grain size and fine dendritic struc- 
tain the solid solution at room tem- ture. 
perature. By so doing, conditions are eae ; 
established for successive precipitae Precipitation Hardening 
tion hardening. The authors point out that a super- 

The maximum permissible tem- saturated structure such as is pro- 
perature for gaining the solid solu- duced by solution treatment tends to 
tion condition is governed not only adjust to equilibrium conditions. The 
by the eutectic, but by the strength alloy constituent or compound is pre- 
of the alloy at the elevated tempera- cipitated from solid solution in the 
ture, since castings should be capable course of this adjustment. This pre- 
of retaining their shapes with little cipitation can be restrained by a low 
or no support during the solution enough temperature, or it can be ac- 


Some Generally Used Commercial Heat Treatments* 
































Solution Artificial Aging 
Alloy and Heat Treatment! Heat Treatment 
Final Temper Hee ag Pi 2: 7 Pa SS 
Temp—F? Time—Hr® | Temp—F? Time—Hr® 
122-161 950 | 12 310 10-14 
142-T21 650 2-4 
142-T571 - . 340 | 22-26 
142-177! 960 | 6 | 650 | 1-3 
195-T4 960 12 inp ’ 
195-T6 960 12 310 3-6 
195-T62 960 12 310 12-20 
319-T6 940 12 310 2-5 
355-T51 — | — 440 7-9 
355-T6 980 12 310 3-5 
355-T7 980 12 440 3-5 
355-171 980 12 475 4-6 
356-T51 — ~— 440 7-9 
356-T6 1000 12 310 bar 
356-T7 1000 12 400 3-5 
356-171 1000 12 475 2-4 
NOTES: 


1 The solution heat treatment is followed by quenching in water at 150 to 212 F except for 142-T77 sand 
castings, which are quenched in still air. A boiling water quench is recommended, since ti minimizes quench- 
ing stresses and distortion. i : 

Nominal metal temperature should be maintained with as little variation as possible during the recom- 
mended time at temperature. Furnaces capable of maintaining the temperature well within plus or minus 
10 F of that desired are readily available. 

3 The exact time required is influenced by foundry variables and may have to be adjusted, from experience 
to secure the typical properties for the alloy and temper. 


* From ‘Casting Alcoa Alloys’. 
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means top quality 


| Swepee quality 


Call for ASTM Specification A358- 
52T and rest assured you're getting 
the best obtainable in welded aus- 
tenitic heavy walled pipe. 


Higher stress values 


This specification demands qualified 
operators and rigorously exact pro- 
cedures. It covers every aspect of 
manufacture and insures complete 
quality control. An important ad- 
vantage is that pipe has higher stress 
values in design. 


You buy with confidence 
because it must be right! 


It will pay you to look into this 
“spec''—a free copy is yours for the 
asking from SWEPCO, which has 
long been meeting the high stand- 
ards set by this and other codes. 


Swepco pipe, tubing and 


welding fittings, 3” hi MAIL 


48” O.D., are obtain- 

able in stainless steel, THE 
nickel alloys, titanium, 

Carpenter “20”, Hastel- N 
loy alloy, other alloys. couPo 
Lengths up to 20 feet; 

extra heavy schedules 
and with high cylinder 
finishes. 


Stainless Welded Products 


Inc. 


JERSEY CITY 2, N. J 
Tel.: HEnderson 5-0123 
Distributors in Principal Cities 





Stainless Welded Products, Inc. 

246 Cornelison Avenue, Jersey City 2, N. J. 
Please send copy of ASTM 
specification A358-52T. 

Please send illustrated Catalog 
and Engineering Data Tables. 





Nome & Title 





Company 





Street 





City Zone State 


For more information, Circle No. 369 
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celerated by elevated temperatures. 
The structural changes brought 
about by 26% oncegge alter the me- 
chanical and some of the physical 
properties of the alloy. There is 
usually a relatively rapid increase in 
hardness to a peak” followed by a 
decrease at a an deeiie rate, and then 
further decrease at a progressively 
reducing rate for an extended period 
of time. In general, the tensile and 
yield strengths vary directly and the 
elongation inv ersely with hardness. 


Artificial Age Hardening 


Artificial aging is a production 
term used for any heat treatment 
whose purpose is to increase the 
speed of precipitation of the alloy 
constituent or compound. These 
treatments are necessary in some cases 
because precipitation at room tem- 
perature is so slow. 

Artificial aging only, when ap- 
plied to castings in the as-cast 
condition, is effective because most 
castings cool rapidly enough in pro- 
duction to retain a considerable 





Aluminum Heat Treating 
Continued L 


degree of supersaturation , 
solution at room temperature 
ments of this type, according 
authors, increase the tensile a: 
strengths and the hardnes 
some sacrifice of elongation. 
A second type of artificial 
the low temperature treatme: 
after a solution heat treatment. |, 
some cases the aging portion of th 
treatments is designed to 
maximum hardness with the , 
tendant higher tensile and _ yield 
strengths and lower _ elongation 
Other aging treatments effect a com. 
promise, providing somewhat lower 
tensile and yield strengths and hard. 
ness to retain higher elongations, 
A third type of artificial aging 
treatment described by the authors js 
an intermediate temperature treat. 
ment following a solution treatment 
The higher temperatures produce a 
stabilized material. Such treatments 
are used to gain substantial freedom 
from growth in castings that are to 
be operated at elevated temperatures 
and removal of internal stresses 


SOlid 
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New Alloys Promise Nickel Economies 


The substitution of manganese for 
nickel in ferrous and nonferrous al- 
loys is being — by many pro- 
ducers. In the field of white alloys, 
largely covered by the nickel-silvers 
at present, there is a demand for 





alternate alloys having good me- 
chanical properties and corrosion te- 
sistance. 

In a paper printed in The Journal 
of The Institute Metals (British) in 4 
September last year, J. C. Blade, 3 : 


Mechanical Properties of Sheet 
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Composition %, Heat Tensile | Elong % P 
Balance Copper | Treatment Str, Psi in 2 in. 
16 manganese, 8 tin (1) 57,500 48 
(25 76,000 4 
(3) 103,000 2 
(4) 123,000 1.5 
20 manganese, 8 tin (1) 71,000 47 
633 59,800 5 
G 120,000 3 
(4) 134,000 1.5 
(6) 68,000 15 
(7) 66,000 22 
18 nickel, 17 zinc $3 58,000 40 
(9 85,000 3 
18 nickel, 27 zinc $3 60,000 40 
(9 105,000 3 
15 nickel, 19 zinc (8) 55,000 40 
(9) 84,000 5 














Gd) Quen 


Quenched from 1200 F; cold worked 50% 


(6) 
enched from 1200 F; tempered 16 hr at 750 F. pered 1 hr at 1025 F. 


(2) Guenched from 1200 F. 
G3) 


old worked 50 
(4) Cold worked 80%, 


(5) Quenched from 1200 F; tempered 4 hr at 930 F. 


r. Quenched from 1200 F; cold worked 80%; ‘em 
1 hr at 1025 F. 

“8) Soft. 

(9) Hard (37.5% reduction). 
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CUT COSTS WITH THE 
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Ase to More economical . . . is the fastest method of producing a specified case 
— alg example, a case of 0.040 in. can readily be produced in 2 
wi: hours... No boxes or retorts to pack and unpack or to heat as dead loads. 
——— Less distortion ... temperature uniformity throughout bath guaranteed 
within 5°F. ...less subsequent grinding...permits more shallow 
case depths. 
i, Closer control of depth and other properties of the case. 
—_ Selective carburizing simplified by immersing only portions of work to 
lies be treated. 
urna! —— ° . 
h) in Eliminates usual reheating operation. .. work quenched directly from car- 
lade, > 390 Lbs. of Work an Hour = 2usizing bath. 
ren i Cehi terenie Extreme flexibility... several batches may be case hardened simul- 
| ne ieuine than: eur. dealt taneously—each to a different case depth. 
180 lbs. of metal body screws per charge No “oxygenation” of the case, with attendant pitting and spalling, as fre- 
are case ses ae (0.004 to 0.010") quently occurs in gas or pack carburizing. 
as required, . — 
Readily adaptable to mechanization for efficient, low-cost mass production. 
Combines with martempering. . . for best control of distortion... by an 
isothermal salt bath quench directly after carburizing. 
Brazing can be performed simultaneously. . . both carburizing and braz- 
ing done with one heating of the work. ‘Brazing cost—nothing. 
Low maintenance costs... plain steel pots have a life of 1 to 3 years. 
906 FRANKFORD AVE., PHILADELPHIA 23, PA. 
World’s largest manufacturer of electric heat treating furnaces exclusively 
— In Canada: Canadian General Electric Co., Ltd., Toronto, Ont. 
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FANSTEEL 





Miniaturization 


presents problems 


tolvedenly by 5 


Fansteel Metallurgical Corporation 








TUNGSTEN 
TANTALUM 
MOLYBDENUM 





COPE i wietusization of electronic tubes has 


presented an entire new group of problems in- 


cluding intense localized heating, spacing toler- 


ances, and thermal expansion. 


Tantalum, tungsten and molybdenum all have 
extremely high melting points, low vapor pres- 
sure, and good strength at high temperature. All 


three have very low coefficients of expansion. 


But it’s important that you select the right one. 
In this selection, Fansteel’s long and specialized 
experience can be of inestimable help. In addition, 
Fansteel engineers, experts with every possible 
facility at their command, can aid you in part de- 
sign and economical fabrication methods. Save 
time, money and the likelihood of production 
headaches by calling on Fansteel now, before your 
problems begin. j 


Write for free informative booklet 
“FANSTEEL TUNGSTEN and MOLYBDENUM” 


42502C 











NORTH CHICAGO, ILLINOIS, U.S.A. 
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con ‘inued 


B.Sc., Ph.D. and J. W. Cuth 
D.Sc., F.I.M., outline the re 
work done in investigating 


rtson 


ts of 


manganese-tin alloys as altern 
terials in the white alloy field 


The authors report that Pper 
manganese-tin alloys of suitable com 
position compare favorably in colo, 
and mechanical properties with cop. 
per-nickel-zinc alloys while prelimi. 
Mary corrosion tests indicate that the 
new alloys will also meet service 
requirements adequately. 

In order to obtain the white colo, 
in these alloys they must contain at 
least 15% manganese and 6% tin, 
With 15% manganese, alloys con. 
taining up to 10% tin can be cold. 
rolled with reductions up to 80%. 
If the manganese content is raised to 
20%, the maximum tin content 
which will permit cold rolling to the 
same extent is 8%. 

Although the total manganese-tin 
content appears to be the major 
factor in determining the properties 
of the alloys, of the two, tin seems to 
exert more influence than manganese 

In the accompanying table, some 
properties are given for two of the 
new alloys after various heat treat- 
ments, and for comparison, nominal 
properties of three nickel silvers arc 
included. 


Standards for Surface 
Finish Measurement 


Up to a very short time ago, any- 
one wanting to buy a set of standards 
for surface finish measurement had 
to make a substantial financial outlay 
for a set of individually machined 
stainless steel sarnples. These were 
packed suitably enough in dark blue 
velvet and due to the high price had 
to be kept more or less inviolate in 
the drawer of an engineer, head 
inspector or some other persoi in a 
supervisory Capacity. 

Recently, however, a small com- 
pany in this country devised 4 
method whereby 22 surface standard 
samples could be electroformed 4s 
one piece and sold at such a low 
price that the machinist in the shop 
could afford to keep one in his tool 
box with his micrometer. 


(Continued on page 260) 
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...F cutting production costs/ 


THESE HANDS are about to preplace a ring of EASY-FLO low- 
temperature silver brazing alloy on a machined part preparatory 
to heating and joining the part to another. 

And how does this simple act cut production costs? 

Well, here’s how: 


Preplacing EASY-FLO is the key factor in a method of joining 





BUFFALO metals that reduces brazing to push-button simplicity and assures 
Visit OUR BOOTH a steady stream of soundly brazed parts —with easily trained labor 
SEE the preplacement method in doing the whole job. 


action on an actual production 
brazing setup. Also a cemented 
carbide tip brazing demonstration. 
Examine the many interesting ex- 
amples of silver brazed parts 


The reduction in time and labor — plus the savings in heat due to 
EASY-FLO’s low brazing temperature—bring brazing costs down 
to surprisingly low figures. 


from many industries. Talk over Will preplacing cut your production costs? 
your metal joining problems with You can find out very easily. One of our field engineers will look over 
our brazing engineers who will be your metal joining work and give you the answer — entirely without 
there for that purpose. obligation. Just write and say when you'd like him to call. 


FOR THE FULL FACTS IN PRINT, 
WRITE FOR A COPY OF BULLETIN 20 




























OFFICES and PLANTS 


BRIDGEPORT, CONN. 
PROVIDENCE, R. |}. 
CHICAGO, ILL. 
CLEVELAND, OHIO 


HANDY & HARMAN 





General Offices: 82 Fulton S$t., New York 38, N.Y. Sateen enki be 
DISTRIBUTORS IN PRINCIPAL CITIES aeaaaad Caaanan | 
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IRIDITE 


Here’s peak corrosion protection combined with 
conductivity, weldability and solderability. Here’s 
a finish that holds paint firmly, prevents underfilm 
corrosion. Here’s a line of attractive final finishes 
to add quality and sales-appeal. Here’s Iridite... 
and here’s how you can use it: 


C AND CADMIUM you can get highly corrosion resistant 
finishes to meet any military or civilian specifica- 
tions and ranging in appearance from olive drab 
through sparkling bright and dyed colors. 


Iridite brightens copper, keeps it tarnish-free; also 
lets you drastically cut the cost of copper-chrome 
plating by reducing the need for buffing. 


Iridite gives you a choice of natural aluminum, a 
golden yellow or dye colored finishes. No special 
racks. No high temperatures. No long immersion. 
Process in bulk. 


Iridite provides a highly protective film in deepen- 
ing shades of brown. No boiling, elaborate cleaning 
or long immersions. 


AND IRIDITE IS EASY TO APPLY. Goes on at room temperature by dip, brush 
or spray. No electrolysis. No special equipment. No exhausts. No specially 
trained operators. Single dip for basic coatings. Double dip for dye colors. 
The protective Iridite coating is not a superimposed film, cannot flake, 
chip or peel. 

WANT TO KNOW MORE? We'll gladly treat samples or send you complete data. Write 


direct or call in your Iridite Field Engineer. He's listed under "Plating Supplies” in your 
classified telephone book. 







ORPORATED 


Pune Me 


4004.06 E. MONUMENT STREET © BALTIMORE $5. MD 


Iridite is approved 
under government 
specifications 


For more information, turn to Reader Service Card, Circle No. 501 
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COntinued . 
i 
It is interesting to note RS 
connection, that the Russ 
are using a similar method 
duce surface finish standards fy, 
from the defects encountered jn 
chanical methods of reproduction 4 
In an issue of Stank i Instr | 
year, M. G. Boguslavskii explains the J 
Russian method of ‘“‘galvanizin 7 
surface finish specimens. The master . 
set of samples is first machined fron 7 
12 to 14% chromium stainless ste 7 
It is then-immersed in an acid 50] a 


tion which puts a very thin oxic 
film on the metal preventing furthe 
action by the solution. A coating of 
electrolytic nickel is then plated in 
thicknesses of 0.015 to 0.02 mm to 
form the negative, and the positive 
is then electrolytically formed on the 
negative. 

From the information given, it is 
difficult to tell whether this method 
is exactly the same as the one use 
in this country, but it seems likel) 
The question then might naturall) 
arise, which came first . . . but then 
who really cares? 


How Plastic Parts are 
Decorated ' 


Since one of the major uses | 
plastics is in the consumer product 
field, salability is an important con 
sideration. The selection of th 
method of decorating the plastic 
therefore, should be made in the 
early stages of planning the produc 
tion of the product in order to assure 
the optimum in pleasing appearance. 

At the Tenth Annual Technical 
Conference of the Society of Plastics 
Engineers, Inc., this year, A. N 
Skeels of the Art Roll Leaf Stamping 
Co., described the basic methods 
used in the industry and some of the 
considerations which affect the cos! 
and the quality of the end result. — 

There are four basic methods 0! 
decorating plastics which are 
cepted by the trade, according © 
Skeels: hot stamping, silk screening. 
offset printing, and the filling-9 
process. Other methods, used to 4 
lesser degree, include paper labels 
decalcomanias, engraving, — rubbe! 
stamping and mask spraying. 


(Continued on page 263) 
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continued 


Hot Stamping 
This is the most versatile and in- 
of the decorating methods, 


es ig quality, wear resistance, 
sroductivity and ease of handling. 
i ‘; used on both thermoplastic and 
thermosetting molded products with 


the exception, for the most part, of 
area resins, and is not used at all on 
the melamines. 

The process is based on the co- 
ordinated use of heat, pressure and 


dwell time. A pigment colored leaf 
or foil is deposited in such a manner 
as to release the pigment from a 


clear cellophane or acetate material, 
so that it becomes homogeneous with 
the basic plastic material. It is es- 
sential, the author points out, to 
choose the leaf carefully, since a 
given type of leaf can not be used on 
all types of plastics. 

The cost of decorating by this 
method varies according to the type 
of plastic used. Some plastics will 
react to heat more readily than others, 
which varies the speed of production. 


Silk Screening 


The silk screening process can be 
used to attain quality, wear resistance 
and fairly good productivity at a 
reasonable cost on all types of plas- 
The success of this method 
depends on the chemical action of 
the solvents used in the ink or paint 
which must bite into the specific type 
of plastic to be decorated. When 
using this process on thermosetting 
plastics, even though the inks or 
paints applied are subjected to a 
baking process and contain solvents 
which help their adhering qualities, 
it is recommended for best results 
that this type of decoration be coated 
with a clear lacquer or varnish. This 
is because thermosetting materials are 
almost impervious to all chemicals, 
and inks and paints have difficulty 
penetrating the base material. When 
subjected to constant handling or 
friction contact, this weak bond al- 
lows the finsh to chip or flake off. 

Difficulties in the use of this proc- 
ess amount to selection of the proper 
inks or bee, correct mesh of 
screen and choice of film, together 


CICS. 


with the proper consistency of the | 


tubber squeegee used in the process. 
One of the most difficult of these 
Problems is securing screens with 
800d definition as well as long life 
uncer constant production use. 


(Continued on page 264) 
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Use Cherry Blind Rivets 





To reduce unit costs, save assembly 
time and improve product design may 
sound like a big order for a fastener but 
that’s exactly what Cherry Blind Rivets 
are. doing today for many manufac- 
turers. This is the rivet that is installed 
by one man from one side of the work 
—ecohomically and quickly. There is 
no bucking—no hammering—no twist- 
ing—no exploding. Cherry Rivets are 
used in double-surfaced structures, box 
sections, tubes, ducts, and other hard- 
to-reach places. 

Several factors reduce unit costs. 
To begin with, one man is eliminated 
from the rivet crew. Also, material 
spoilage is reduced because Cherry 
Rivets are installed by a pulling action 
—the gun won't mar surfaces or shatter 
brittle materials with violent blows. 
Often jigs and assembly procedures are 
simplified when set up for Cherry rivet- 


ing. Because the process is fast, units 
move quickly along assembly lines— 
bottlenecks are eliminated. 

Designers specify Cherry Rivets be- 
cause they are not hampered by blind 
spots—can employ modern contours 
and a wide variety of materials. This 
latitude enables them to improve prod- 
uct appearance and salability. Other 
advantages—they pull up tight, resist 
vibration, eliminate nuts, bolts, and 
washers—provide a tamper-proof fast- 
ening because they are permanent. 
Cherry Rivets are widely used in main- 
tenance work too, since they often 
eliminate need to tear down entire areas 
of equipment to repair small sections. 

For information on how you can use 
Cherry Rivets in your operations to 
reduce costs, improve products, and 
save time, fill in the coupon below or 
write for 12-page bulletin. 





Townsend 





COMPANY - ESTABLISHED 1816 





Sales Offices in Principal Cities 





In Canada: Parmenter & Bulloch Manufacturing Company, Lid., Gananoque, Ontario 


* 


TOWNSEND COMPANY iting. 
Sales Department 

New Brighton, Pa. Company 
Please send without obliga- Street __ 
tion Cherry Blind Rivet Bulle- 

tin TL-76. City _ 





Title 





Here’s An Idea For Reducing Costs— 
Improving Products—Saving Time— 

















Bausch & Lomb 
BENCH COMPARATOR 
For Only $765! 


* =  , ONLY 
Ss f{ STANDARD UNIT 
with the EASE, SPEED 
and ECONOMY of 
UNDER-STAGE 
ILLUMINATION 





NOW! LOW COST, FAST OPTICAL INSPECTION! 
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Here’s how you save every way with this new Bausch & Lomb Bench Com- 
parator. Save inspection costs—expensive holding fixtures no longer 
needed for most work. Save inspection time—no complicated set-up. 
Simply lay most kinds of work on table . . . see accurately magnified sil- 
houette at eye level on 10” screen—biggest screen, with biggest field, in 
this low price range. Makes accurate inspection so easy that a new operator 
can quickly keep pace with capacity production. Often reduces many com- 
plicated measurements into one easy, fast 
visual check. Save by nipping costly produc- 
tion errors in the bud. And of course you save 
on purchase price—a workable unit for only 
$765. Put this new, dependable B&L Bench 
Comparator to work on your production. 





SOLD AND DISTRIBUTED EXCLUSIVELY 
BY THE DoALL COMPANY 


Make fast, accurate measure- For full information, call your local DoALL 
ments with the easily at- Sales-Service Store, or write: The DoALL Com- 
tached micrometer stage. pany, 254 N. Laurel, Des Plaines, Illinois. 


(Optional at small extra cost.) 
Reads to 0.0001”. 









BAUSCH 6 LOMB 
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INSTRUMENTS 








For more information, turn to Reader Service Card, Circle No. 445 
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Offset Printing 


Decorating with this pr 
performed with a smoothness, fix, 
detail and delicacy of desigr Vhich 
cannot be obtained in any the 
other processes, according to the 
author. However, resulting colors are 
rather transparent and high rates of 
production are not too feasible 
When printing on _ thermosetting 
resins, the same problem holds true 
for offset printing as with silk screen. 
ing, so a coat of clear lacquer or 
varnish should be put on over the 
the finished decoration. 

The problems with this process lic 
in the choice of proper inks and the 
correct type of rubber or glycerine 
rollers. The rubber in the roller must 
be impervious to the solvents in the 
inks. If they are not, the solvents 
will be absorbed by the rubber and 
the ink will dry before printing is 
completed. 


Filling-In Process 


This slow and often unsatisfactory 
process consists of molding the de- 
sign into the plastic and then filling 
it in with colored paint or wax. Its 
most successful application is with 
thermosetting resins, though it 1s 
quite a costly method. 

The other methods mentioned 
above are not too successful, accord 
ing to Skeels, and are not often usec 
for precision work where large quan 
tities are desired. 

The author also emphasizes the 
necessity for closer and more con 
sistent dimensional tolerances if 
multiple cavity molds. Without these 
there can be no great consistency 10 
the quality of the decorative results 


Gas Turbine Blades: 
Which Forming Method? 


Methods used for the production o! 
gas turbine blades are many and 
varied and a cause of much contro- 
versy in the engineering industry. In 
the December, 1953 issue of Me/a! 
Treatment (British), B. P. Dabell, 
B.Sc. (Eng.), A.M.I. Mech.E. and 
L. H. Williams, B.Sc., A.R.S.M. dis 
cuss the production of gas turbine 
blades at the Ruston & Hornsby, Ltd. 
plant, pointing out the advantages 
and disadvantages of the various 
methods available. They also sum: 


For more information, Circle No. 314 > 


MATERIALS & METHODS 











tO the 
TS are 
ales of 


sible 


1S true 
screen. 
uer or 
er the 


ess lic 
nd the 


r must 
in the 


yl vents = a — 2% —_ P gee OS 
er and * : —_ : 


» i ee Calls for MAGNESIUM 


filling 
ax. Its I a 
with . — with production and assembly by skilled, 


experienced Magnesium fabricators. 
tioned 


Let B&P engineers assist you 


ccora 


used with suggestions on Magne- 


quan | ssesieall gc : sium application and design. 


Ss the 
on 
es 6 in 


these } he light weight Kleinschmidt 


eleprinter, extensively used by 
he military, is now finding new 
arkets in industry. B&P craftsmen 
orm Kleinschmidt cases from sheet 
agnesium in a single draw. 


ion of me | Rolling Ingot 
Engineering ~ 
and sd ° into Sheet 


and Design and Plate 


Fabrication 
and Assemblies 





1960 W. FORT ST., DETROIT 16, MICH. 














B. YERS OF STAINLESS PLATE have 
always found Carlson Weekly Stock 
Lists important. These lists tell them 
what they want to know about the 
size, gauge and type of stainless plate in 
stock at G. O. Carlson, Inc. Some time 
ago publication of these valuable lists 
had to be stopped . . . but now they are 
again available! 

Carlson Weekly Stock Lists enable 
users to see what is available for imme- 
diate needs. They can order Stainless 





Now... 


for prompt delivery 
of 


STAINLESS 
STEEL PLATE 


order from 
G. 0. Carlson, Inc. 


WEEKLY 





Steel Plate produced to chemical indus- 
try standards of excellence right “from 
stock”, pattern cut if desired. G. O. 
Carlson, Inc. provides this time-saving 
service to the ever-increasing number 
of Stainless plate users... and 
prompt delivery is more than a 
promise, it’s a fact! 

We will be glad to send you these 
weekly Stock Lists as a reminder of 
what’s available at G. O. Carlson, Inc. 
A note from you will “‘do the trick”. 


Stainless Steels Exclusively 


'ARLSON. wc. 


PLATES « FORGINGS © BARS © SHEETS (No.1 Finish) 


THORNDALE, PENNSYLVANIA 
District Sales Oftices in Principal Cities 


For more information, turn to Reader Service Card, Circle No. 363 
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continued 


marize the techniques selecte 
British plant for forming 
turbine blades and the co; 
blades 


Precision Investment Casting 


The advantages in the use 
method are: 

1. The profile is cast to 
size and requires no machining 

2. A change of design requires 
only a new master pattern. 

The profile, which is the 

most complex and expensive part o| 

the blade, is formed first allowing 

inspection to reject defective blades 

at this point rather than wasting 

further operations on “rejects”. 
Disadvantages: 

1. Despite all precautions there 
is always the chance of blow holes 
and other casting defects. 

2. The properties of some high 
temperature gas-turbine materials a 
dependent on a certain amount o! 
hot or cold working. This cannot bs 
given to castings. 

3. Precision cast blades are not 
as accurate as those which are ma- 
chined. With machined blades, tol 
erances of +0.003 in. are easily ob 
tainable, while with castings, +0.005 
in. are more practicablé& Sectional dis 
placement and twist. errors are ‘mor 
common with castings. And with the 
machined blades there is also 
greater consistency in variations with 
in allowable limits than in castings 

4. Since the airfoil section 1s 
formed first, there are inherent difh 
culties in fixturing to machine the 
root. 

5. Though one of the advan- 
tages in this forming method lies in 
the fact that inspection can reject the 
blade before subsequent machining 
operations are carried out, there are 
difficulties in inspecting the blade, 
since there are no roots to hold the 
blade during inspection. 


Wo 


Precision Forging 


This method shares some of the 
disadvantages of precision casting, 
namely 4 and 5 above. When 
Nimonic is used, there is a danger of 
cracks and the possibility of scale 
being forged into the metal unless 
the blades are thoroughly cleaned 
after each die stage. In addition, the 
effect of the cold work carried out 
by the final coining operation is 
questionable from a metallurgical 


MATERIALS & METHODS 
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Remember—YOUR 
COST PER FINISHED 
ARTICLE IS THE 
TRUE COST OF 
YOUR CLEANER. 


Northwest's production- 
tested chemicals and 
“Right the first time’ 
recommendations will 
save you money. North- 
west Service is as close 
as your phone. 
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Tower to a search for 
A BETTER WAY! 


Mariner... Trapper... Woodsman... Pioneer... All seeking the elusive better 


the ar 


way to cross the vast expanses that made up the New World. Searching with such 
determination to find a Northwest Passage that now the name Northwest has 


become symbolic of the better way. 


Taking a leaf from history, Northwest Chemical’s Cleaning Specialists carry on 
the constant exploration in the lab and in the field for better ways to solve the 


complex cleaning problems of modern industry. 


As a result of this search for the better way, Northwest has developed such produc- 
tion-tested processes as LO-HI pH—for cleaning prior to plating, painting, or 
vitreous enameling; ALKALUME—for preparing aluminum for finishing and spot 
welding; INTERLOX—for phosphate coating; SPRA-LUBE—to control over-spray of 
“today’s” paints in water wash paint booths; PAINT STRIPPERS—specific to your 
needs; SUPER-DRAW & FLUID FILM—for drawing metals. 
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THE REPUBLIC F-84F 
THUNDERSTREAK 


A mainstay in the defense of 
the free world, this new fighter- 
bomber exceeds in all perform- 
ance categories any previous 
Air Force fighter or fighter- 
bomber type. 
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here nothing but 
the BEST will do... 


IT’S 
WALLINGFORD 


Steel Tubing 


The catapult seat for this hot, new fighter-bomber 
had to combine light weight with rugged 
strength to resist shock and protect the pilot. 
Only the finest construction would do . . . there 
could be no compromise with dependability 

or quality. That’s why Wallingford Steel Tubing 
was selected for the frame. 


Like the Republic Aviation Corporation, many 


other satisfied tubing customers have learned 


that there’s no source like Wallingford when it 
comes to meeting the most exacting specifications 
exactly and consistently. 


Whether your problem concerns strength, 
analysis, concentricity, diameter or uniform 
wall thickness, Wallingford has the experience, 
skill and modern equipment and productive 
capacity needed to deliver tubing just right 
for your requirements. Phone us today and 

let us know what you need. 


WELDED ORNAMENTAL, MECHANICAL, PRESSURE 
AND SANITARY TUBING and PIPE IN STAINLESS 
and CARBON 


a 





WALLINGFORD, CONNECTICUT, U.S.A. 


* ALLOY + STAINLESS + STRIP and TUBING 
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Contents noted 


continued 


point of view. 
In the forming of steel con 


PeSse 
blades it is a different matt aa 
the steels are easier to wor ind 
accuracy is better with steel tl with 
Nimonic. The authors point « that 
on the basis of cost, there is little 


choice between precision forging and 
machining all over. 


All Over Machining 


In this method either bar material 
or rough forgings can be used. Ip 
the latter case, the disadvantages of 
locating from a complex shape ar 
less serious as only a rough location 
is required in order to mill a couple 
of flat surfaces for clamping during 
later operations. The main difference 
lies in the fact that there is a saving 
in material and rough machining 
time when parts are machined from 
rough forgings. However, the rough 
forging is more expensive than the 
bar stock. 

On a comparative basis rough 
forgings lose out on the small blades 
but become cheaper as the size of the 
blade and cost of material increases. 
But as pointed out by the authors, 
the greatest advantage in machining 
the blade all over from bar or 
forgings is that at an early stage, two 
flat surfaces are created that can be 
utilized at any point in subsequent 
operations for location and inspe 
tion. 


















It All Adds Up 


The authors summarize how these 
pros and cons apply to the operations 
at the Ruston & Hornby works as 
follows: 

1. Turbine blades are machined 
from Nimonic bar although the 
largest size could be machined from 
rough forgings for the same cost. 

2. Compressor rotor and inter- 
mediate stator blades are machined 
from En 56A-Q (approximate equiv- 
alent of AISI 410) bar stock. Rough 
forgings offer no advantages. Prec'- 
sion forgings could be used at ap- 
proximately the same cost but would 
entail the disadvantages listed above 
of difficulties locating and clamping 
the form and difficulties of imspec- 
tion. 

3. Compressor stator exit blades 
and inlet guide vanes, being small 
in number, larger in chord and !ess 
critical for accuracy of form are pre- 
cision cast in 20:12 chromium-nickel 
steel. 





(Book Reports on page 270) 
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OPER ALLOY 





SPECIFY 


PRODUCTS 








You'll sleep like a baby once you've put 
your corrosion problems in our hands. 
Whether you want that specially engi- 
neered part to be just right—or need 
top quality cast stainless components 


‘in large quantities—or are looking for 


reliable stainless steel valves, fittings 
and accessories, specify Cooper Alloy, 
and stop worrying. One thing is sure— 
our reputation was built on quality. Use 
olb] amo) dele lULenccmn Uidamere)anilel-lalecm-laleme-li-be 
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get the best out of your tool steel through 


FORGING 
HAMMER 





POT FURNACE 


QUENCH TANK 





TEMPERING FURNACE 






TOOL GRINDER © 





1836-1954 


SAGO TOOT 







Here is a “Package” that will get rid 
of a costly and annoying problem... 
In fact, it will save up to 60% of costs 
for cutting and chipping tools .. . the 
best life is gotten out of today's steels 
through proper dressing . . . proper 
steel, properly treated, will reduce costs 
substantially. Now, at your own con- 
venience, you can dress as many tools 
as are needed, and keep close control 
of your tool inventory. 

The complete “Tool Dressing Pack- 
age"’, entirely engineered..by LOBDELL 
UNITED CO., (subsidiary ef ‘United*En- 
gineering and Foundry Co.).. . . in- 
cludes all of the Forging, Heat Treating 
and Dressing Equipment ... . plus, the 
practical methods needed .. . and this 
“Package” not only reduces inventory 
costs, but it can do this at low initial 
cost, recoverable nominally in ‘one year 

- « without special metallurgical 
control. 

The “versatile’’ NAZEL Electro-Pneu- 
matic Forging Hammer is the LOBDELL 
UNITED CO. product . . . For the addi- 
tional equipment presented within this 
“Package”, LOBDELL is joined by a 
group of the most reputable leaders 
in their fields: 

Heating Equipment by Eclipse Fuel 
Engineering Company 

Tool Grinding Equipment by Black 
and Decker Company 

Accessory Tools and Tool Steels by 
Bedford Tool and Forge Company 


copy of LOBDELI 


dela tele. 





LOBDELL uniten company 


| WILMINGTON 99, DELAWARE 
A SUBSIDIARY OF UNITED ENGINEERING AND FOUNDRY COMPANY 
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Books 


Heat-Resisting Steels and Alloys 
C. G. Conway. D. Van Nostrand Co. 
Inc., New York, N. Y., 1954. Cloth 
6 by 9 in. 160 pp. Price $5.00 

This is a concise data book op 
the high temperature properties of 
commercial steels and alloys pro- 
duced in the United States and Grea} 
Britain. Data cover typical composi- 
tions, common uses, advantages and 
disadvantages, creep properties and 
other mechanical properties and 
physical properties. 

The book is divided into sections 
covering, 1) carbon, low alloy: and 
martensitic steels, 2) bolt steels, 3) 
valve steels, 4)..U. S. cast steels, 
5) austenitic steels of standard type 
and 6)- special heat. resisting steels 
and alloys of the proprietary type. 

This collection of .data provides a 
convenient reference source for engi- 
neers and designers who require in- 
formation on which to base the 
design of components used in the 
construction of gas turbines, steam 
boilers, chemical plant equipment 
and other equipment to operate 
under stress at high temperatures. 


Metallic Materials for the Ma- 
chine Designer. E. Bickel. Pub- 
lished by Springer-Verlag, Berlin, 
Germany, 1953 (in German). Cloth, 
6 by 10 in. 442 pp 

This is a textbook designed to 
familiarize the mechanical and elec 
trical engineer with the properties 
and characteristics of metallic ma- 
terials. 

The structure and properties ol 
crystals are discussed in several chap- 
ters which furnish the back-ground 
for a discussion of alloy equilibrium 
diagrams and the underlying theory 
of atomic structure. 

A third section covers the deter- 
mination and significance of the 
various physical and mechanical 
properties of materials. 

The remainder of the book covers 
the properties of specific materials 
including iron and carbon steel, alloy 
steel, cast steel, non-ferrous metals 
such as copper, zinc, aluminum and 
magnesium, bearing metals, and 
metal powder products. 


Specifications and Tests for Elec- 


trodeposited Metallic Coatings. 
American Society for Testing Ma- 


terials, Philadelphia 3, Penna., 19>. 


MATERIALS & METHODS 
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“Enthonics” designates the scientific, analytical 
approach to the problems of the metal finishing 
industry as the basis for the technical service 
provided by Enthone, Inc. 

Enthonics has as its objectives the solution of difh- 
cult metal finishing problems and the creation of 
finishes that provide new beauty, utility and dur- 
ability for every type of metal and metal product. 
Dedicated to this program and method, Enthone, 
Inc. maintains a large staff of top-flight chemical 
engineers and metallurgists who devote their exten- 
sive technical training and knowledge to continuous 
and intensive research in the laboratory and in the 
field. The results of this research include more than 
60 basic processes and chemicals that have made 
possible finer finishes at lower cost. 

Widely recognized throughout industry as a pioneer 
and leader, and backed by the experience gained in 
over 20 years of outstanding achievement, Enthone 








NP HON 1 


INCORPORATED 


ARDCO, INC. 
5000 West 73rd Street, Chicago 38, Illinois 







* The Scientific Solution of Metal Finishing Problems 





SERVICE REPRESENTATIVES AND STOCK POINTS 


R. O. HULL & COMPANY 
1300 Parsons Court, Rocky River, Ohio 






has the ability to provide manufacturers with a com- 
plete engineering and advisory service. Basic or spe- 
cially formulated chemicals or processes are expertly 
application-engineered to meet practically every type 
of individual finishing problem. 

An outstanding example of “Applied Enthonics” was 
the creation of the “Alumon” process during the war 
years. Developed for the aircraft industry, this 
process is a method of electroplating aluminum to 
provide corrosion resistance and secure other prop- 
erties such as reflectivity, heat resistance and solder- 
ability. The “Alumon” process is now used by 
hundreds of manufacturers to plate aluminum prod- 
ucts with nickel, chromium, gold and many other 
methods. Future ads will feature other outstanding 
examples of “Applied Enthonics.” 

For complete information about Enthone products 
and processes, send for the Enthone Product Index; 
it’s yours for the asking. 





METAL FINISHING PROCESSES 
442 ELM STREET, NEW HAVEN, CONNECTICUT 
ELECTROPLATING CHEMICALS 
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3628 East Olympic Blvd.,. Los Angeles, California 





...t0 obtain cost reduction... 









uses 


HITCHINER 


precision investment 
castings 


The B. C. Ames Co., 
Waltham, Mass., pro- 

ducers of some of the world’s 

most accurate micrometer dial 

gauges, is another leading manu- 
facturer who has found that accurate 
HITCHINER INVESTMENT CASTINGS 
reduce production costs by eliminating 
expensive machining operations. The Ames 
“Trutest” case is a typical Hitchiner bronze cast- 
ing held to such close tolerances that finishing oper- 
ations are kept to a minimum. To make this part from 
the solid or to use another type of casting would mean 
prohibitive expense, according to the Ames Company. 


HITCHINER INVESTMENT CASTINGS permit, with only 
a few exceptions, complete freedom in the choice of 
ferrous or non-ferrous metals. The Ames Company 
chose beryllium copper for the clamp castings to gain 
proper metal density, freedom from fatigue, and longer 
life at much lower costs than machined steel clamps. 


CLAMPS 


If you use small castings, your company, like 
Ames and many others, may be able to cut cost 
of components through HITCHINER INVESTMENT 
CASTINGS. We'll be glad to furnish prompt 


quotations on receipt of your prints. WRITE FOR 
FREE BOOKLET TODAY TO — 


HITCHINER Manufacturing Company, Inc. 
MILFORD 3, NEW HAMPSHIRE 


Representatives in principal cities. 
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Paper, 6 by 9 in. 96 

$1.85. This publication brings | 
gether in convenient form al! of 
ASTM Specifications and Methods o 
Test pertaining to electrodeposit. 
metallic coatings on metals. AST\ 
Committee B-8 on Electrodeposited 
Metallic Coatings and the Amer 
can Electroplaters’ Society prepare 
jointly the specifications and tests 
included here. 


Symposium on Porcelain Enamel; 
and Ceramic Coatings as Engin. 
eering Materials. American Societ) 
for Testing Materials, Philadel phic 
3, Penna., 1954. Paper, 6 by 9 in 
128 pp. Price $2.50. At the 1953 
annual meeting of ASTM, Com 
mittee C-22 on Porcelain Ename 
sponsored a symposium on Porcelain 
Enamels and Ceramic Coatings as 
Engineering Materials. The sixteen 
papers presented are contained here 
Titles and authors are as follows 
Introduction—Dwight, G. Bennett: 
“Some Examples of the Functional 
Use of Porcelain Enamel and Cera 
mic Coatings,” G. H. Spencer 
Strong; ‘Resistance of Porcelais 
Enamels to Weathering,’ Dwight G 
Moore; ‘““The Chemical Resistance of 
Glass Fused to Steel,’’ O. J. Britton 
and E. A. Sanford; ‘Acid Resisting 
Properties of Porcelain Enamels’, 
Harold C. Wilson; “Requirements 
for and Expected Benefits from the 
Application of Coatings to High 
Temperature Components of a Jet 
Engine’, Allen C. Francisco and 
G. M. Ault; “High Temperature 
Ceramic Coatings as Applied to Atr- 
craft Power Plants’, B. L. Paris; 
‘The Industrial Processing of High- 
Temperature Ceramic Coatings , }. 
H. Terry; ‘‘A Laboratory Evaluation 
of Ceramic Coatings for High Tem- 
perature Applications’, Sara J. Ket: 
cham; ‘Abrasion Resistance 0! 
Various Types of Porcelain Enamel , 
A. V. Sharon; “The Resistance 0! 
Porcelain Enamels to Surface Abra 
sion As Determined by the PEI 
Test”, John T. Roberts; ‘Torsion 
Testing as an Aid to the Porcelain 
Enamel Industry’, Earl Hoover; 
“The Strengthening Effect of Por 
celain Enamel on Sheet Iron as Indi: 
cated by Bending Tests”, E. = 
Bryant; “Tension Tests of Porce!ain 
Enameled Steels’, W. A. Deringer: 
“The Effect of Temperature on the 


MATERIALS & METHODS 
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‘Ab “ right sizes and types of the most modern die casting equip- 
rr ment for producing parts from the size of a button to large 
; cable spools. Complete facilities for secondary operations are 
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ce Write today for literature and design information, 
Over; => Quick action on inquiries. 
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If it’s a part 


requiring Castings that resist 


impact and abrasion 


Jordan Plugs, Linings Chain 
and Sleeves 


Ball Mill Liners Jaw Crusher Parts 


@ First and oldest producer of manganese steel in America 


@ Longest production experience in casting of manganese and 
low-alloy and carbon steels for severe impact and abrasion. 


@ Broadest application experience in the practical use of these 
steels, under every possible condition. 


@ Most modern methods, including latest electric furnaces, heat- 
treating, grinding and inspection equipment, supervised by 
experienced metallurgists and foundrymen. 


® We invite your 
LOOSE PATTERN WORK 
We are ideally experienced and equipped 
to do experimental work or short-run pro- 


duction involving castings for high wear 


Symbol of sound castings resistance against impaci and abrasion. 


Send details of your needs. 









Consult our engineers on any application 


@ TRYLOR-WHARTON srecv co. 


Birmingham, Ala ston, Pa 
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Books 
continued 
Electrical Resistivity of Severa! §j 


cone and Ceramic-Type Co 
Simon W. Strauss, Lloyd E. |] 

and D. G. Moore; “Guidey 
Selecting Porcelain Enamels a 
Ceramic Coatings’ — Summary, \ 
N. Harrison. 


Mechanics of Materials. P/)///p G 
Laurson and William J]. Cox. | 
Wiley G&G Sons, Inc., New Yor} 
16, N. Y., 1954. Cloth, 6 by 9 iy 
414 pp. Price $5.75. This third 
edition is designed for use in the 
standard courses in mechanics of 
materials of one term, one semester. 
or one year. The first fourteen chap: 
ters deal with principles and methods 
used in the design of ordinary struc. 
tural and machine parts, and special- 
ized material is contained in the 
later chapters. The physical behavior 
of stressed bodies has been empha 
sized as well as the mathematical 
expression of this behavior. Atten 
tion has been given too, to outlining 
the principles that govern the deter 
mination of allowable stresses. 


The Closed Die Forging Process. 
P. E. Kyle. The Macmillan Co., Neu 
York, N. Y., 1954. Cloth, 51/, by 8 
in. 140 pp. Price $1.50. Discussed 
here are the essential steps in pro- 
ducing drop forgings and some of 
the uses to which closed die forgings 
can be adapted. Also covered to some 
extent are the properties of forged 
metals and the fundamentals of hot 
working. This book will serve as a 
valuable supplement to any text 
being used for a course devoted 
specifically to forging practices and 
may also prove helpful in machine 
design courses where formal instruc- 
tion in metal processing may not 
have preceeded the course. Design 
engineers and users of forgings will 


also find the book useful. 


Resistance Welding of Miscel- 
laneous and Dissimilar Metals. 
Resistance Welder Manufacturers 
Ass'n., Philadelphia 2, Penna., 1954. 
Price 10¢. This Bulletin, Number 
19, covers information on the spot, 
seam and flash welding of titanium, 
cobalt-base alloys and _ refractory 
metals, as well as zinc and zinc dic 
castings, lead and lead alloys and 
dissimilar metals. The Bulletin also 
contains a number of tables and 
photographs. 


(Reports on page 276) 
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You won’t find it described in the books on metallurgy. 
But it’s a mighty important factor here at Claymont in 
supplying you with carbon and alloy steel plates that 
are tailored to your specialized requirements. 


To us it means Very Important Plates. It means 
individualized supervision of your order... particular 
attention to every detail of analysis, processing and 
inspection—right down the line from top to bottom. 


Let us know your requirements—large or small. Our 
location in the heart of the Delaware Valley gives us 
complete access to convenient rail, water-and highway 
transportation .. . enables us to efficiently and 
economically serve your needs, 


PRODUCTS OF WICKWIRE SPENCER STEEL DIVISION * THE COLORADO FUEL AND IRON CORPORATION 


Claymont Steel Products 


2283 


ABILENE * ALBUQUERQUE + AMARILLO + ATLANTA + BOISE + BOSTON + BUFFALO + BUTTE - CASPER + CHICAGO + DENVER + DETROIT + EL PASO + FT. WORTH 
HOUSTON « LINCOLN « LOS ANGELES + NEW ORLEANS + NEW YORK « OAKLAND « ODESSA - OKLAHOMA CITY - PHILADELPHIA + PHOENIX + PORTLAND + PUEBLO 
SALT LAKE CITY « SAN FRANCISCO + SEATTLE +» SPOKANE + TULSA + WICHITA + Canadian Agency Offices At + EDMONTON + TORONTO + VANCOUVER - WINNIPEG 


OTHER CLAYMONT PRODUCTS 
Flanged and Dished Heads + Manhole Fittings and Covers 
Stainless Clad Plates + Large Diameter Welded Steel Pipe 
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DON’T GUESS AT DEW POINTS 


MEASURE THEM ACCURATELY 
with the 


ALNOR DEWPOINTER 














Here’s the modern way to quickly and accurately read the dew point in 
controlled atmospheres—the Alnor Dewpointer. Its simple, direct operation 
. in the field, 
plant, or wherever precision checking is necessary for quality results. 


assures laboratory accuracy by non-technical personnel . . 


The Dewpointer is the only instrument of its kind that is self contained 
- .. it is readily portable and requires no external coolant or auxiliary 
apparatus. Operates on either A.C. or enclosed battery power. Over 600 
large industrial concerns rely on Dewpointer precision and many find the 
instrument pays for itself in savings on CO2 alone. 


Guesswork Eliminated 


The Dewpointer eliminates all guesswork —as when 
trying to read indications on a polished surface in 
other less accurate instruments. You actually see 
the dew or fog suspended in the enclosed 
chamber — under conditions that can be con- 
trolled and reproduced accurately. You'll want 
to know more about this unique instrument 
that brings portable laboratory precision to 
your dew poiit determinations, so send today 
for your copy of the Dewpointer Bulletin. Illinois 
Testing Laboratories, Inc., Rm. 522 420 N. La Salle 
Street, Chicago 10, Ill, 


Cine “sepeemmmgcameeremms 
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Properties of Ferrites Measy.im 
ment of the Microwave Properties 
Ferrites at High Power Levels. D,, 

Levine and John L. Carter, | 
Camp Evans Signal Laboratory, B fl 
mar, N. ]., Nov. 1953. PB 1129, 
19 pp, diagrams, graphs. Availd 

from Library of Congress, Publ 
tion Board Project, Wash. 25, D 

Microfilm $1.75, photostat $2.50. } 
port details experimental investip 
tion to determine the properties | 
ferrites at high power levels. Me 
surements have also been made 4 
the relationship between frequen 
and the geometry of different sample 
of ferrite materials. 


negeyeniionts Sp aa asp 


Shell Molding Shell Molding Pro 
ess. Progress Report No. 1 on Aj 
plication to the Manufacture of Sted 
Turbine Blades. L. §. Denning, U. \ 
Naval Shipyard, N. Y., Mater, 
Laboratory, Apr. 1952. PB 11310; 
6 pp, photographs. Available fro 
Library of Congress, Publicat 
Board Project, W “ash. 2, 
Microfilm $1.25, photostat $1.25 
Progress Report No. 2, PB 111004 




























Plastics for Bonding of Molt 
Sands Utilization of Plastic-Bonde 
Sands for Molds and Cores. U. 5 
Naval Shipyard, N. Y., Materia 
Laboratory, Feb. 1950. PB ee 7 
28 pp, photogr. aphs, drawings. . vail a 
able from Library of Conia ee 
lication Board Project, Wash. 25 
3 oe Microfilm $2.00. photostd ; 
$3.75. Covers the subject from thi 
standpoint of materials used in casi 
ing, or casting molds, and precision 
casting. 


High Temperature Corrosion Ab 
stract Compilation of the Literatur 
on High Temperature Oxidation 0! 
Metals. W. Martin Fassell, |r, 
Martha S. Chamberlain, Robert C 
Peterson, University of Utah, De pat'- 
ment of Metallurgy. Under Contra 
DA-04-495-ORD-237. Order se paratt 
parts described below from Librat) 
of Congress, Publication Board Pro; 
ect, Wash. 25, D. C., giving Pb 
number of each part ordered. 

Technical Report No. Ill, Part ! 
n.d. PB 113029, 353 pp, Micro film 
$9.00, photostat $45.00. 

Technical Report No. Ill, Pari ! 
n.d. PB 113030, 319 pp. Micro in 
$9.00, photostat $40.00. 


Russian Corrosion Protection of 
Pipelines Cathodic Protection 0! 
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LUBRICANT ? 








Be ot “eee - 7 MES 2 














M Yi 





You may have heard 
about a highly suc- 
cessful solid-film lu- 
bricant which is giv- 
ing remarkable re- 


sults in the shop and 
in the field. 


In one 40-page 
booklet we have col- 
lected 154 detailed 
case-histories de- 
scribing how difficult 
lubrication problems 
have been overcome 
by molybdenum sul- 
fide. If you wish to be 
up to date about this 
solid-film lubricant, 
fill in the coupon be- 
low, attach it to your 
letterhead and send 
it off today. 


THE LUBRICANT OF MANY USES 


Moly-sultide 


ALITTLE DOES A LOT 


Climax Molybdenum Company 
500 Fifth Avenue 
New York City - 36 -N-Y- 





SEND FOR THIS FREE 
BOOKLET TODAY 


Fe Re Oe EEE EEE EOE TE OES 


or more information, Circle No. 532 
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Pipelines and Storage Tanks. V. A 
Pritula, Great Britain De partme? t 
Scientific and Industrial Research, 
Oct. 1953. PB 112844, 166 pp, 
drawings, diagrams, graphs, tables. 
Available from British Information 
Services, 30 Rocke feller Plaza, Neu 
York 20, N. Y. $2.25. Translated 


from the Russian original published 
in 1950. 


Titanium Frictional Properties of 
Titanium and Its Alloys. Annual 
Progress Report, Nov. 1, 1952 to 
Dec. 31, 1953. E. Rabinowicz, Mas- 
sachusetts Institute of Technology, 
Department of Mechanical Engineer- 
ing, Lubrication Laboratory, Jan. 
1954. PB 113071, 37 pp, diagrams, 
graphs, tables. Available from Li- 
brary of Congress, Publication Board 
Project, Wash. 25, D. C. Microfilm 
$2.25, photostat $5.00. | 


Influence of Surface Treatment on 
the Fatigue Properties of Titanium 
and Titanium Alloys. L. Thomassen, 
M. J]. Sinnott, A. W. Demmler, Jr., 
University of Michigan Engineering 
Research Institute, Ann Arbor, Mich., 
Feb. 1953. PB 112962, 11 pp, 
graphs, tables. Available from Lti- 
brary of Congress, Publication Board 
Project, Wash. 25, D. C. Microfilm 
+ ap photostat $2.50. Report evalu- 
ates four different subsurface treat- 
ments for Ti-75A, and their effect on 
the fatigue properties. 


Fretting Corrosion Fundamental In- 
vestigation of Fretting Corrosion. H. 
H. Uhlig, I. Ming Feng, W. D. 
Tierney, and A. McClellan, U. S. 
National Advisory Committee for 
Aeronautics, Dec. 1953. PB 112865, 
52 pp, diagrams, graphs, tables. 
Available from National Advisory 
Committee for Aeronautics, 1724 
“F’ St, N. W., Wash. 25, D. C. 
Part I describes test machine for 
measuring fretting damage. Part II 
presents data for mild steel fretted 
against itself, with consideration 
being given to the effect of humidity, 
temperature, test duration, atmos- 
phere, relative slip, pressure and 
frequency. Part III suggests a 
mechanism for the fretting process. 


High Strength Cast Steel High- 
strength Cast Steel for Navy Anchors. 
R. H. Raring, U. S. Naval Research 
Laboratory, Apr. 1949. PB 112920, 
18 pp, photos, graph, tables. Avail- 
able from Library of Congress, Pub- 


EXTRA! 


ent “Putke Manufacturing Com- 


pany announces the high 
shear, 





high tensile, heat re- 

sisting and corrosion resistant 
stainless steel Deutsch drive pin blind rivet 
that can be installed with an ordinary hammer 


by one person from one side of work. 








PIN SLEEVE 


Deutsch 
Drive Pin Blind Rivet Features 


1. Drive with ordinary hammer. 


| 2. Installed by one person from one side 


of work. 





PLACE RIVET INTO HOLE IN MATERIAL. 


3. Available from stock in both countersunk 


| and brazier heads. 


4. Stocked in Ye", i Ke 
diameters, other sizes to order. 


} Sex SI 





_ a 
Pe ee ae 
2 A SE 
ec. | 


DRIVE RIVET PIN WITH HAMMER. 


| 5. High shear strength—75,000 PSI mini- 


mum guaranteed. 


6. High tensile strength, excellent sealing 
qualities and low weight. 


PIN DRIVEN, SLEEVE EX- 
PANDED TO FORM BLIND 
HEAD, AND PIN LOCKED 
IN SLEEVE. 








7. Heat and corrosion resistant. 


[ 


FORM NO. 8-265 
Deutsch Drive Pin Blind Rivets can be used 
in buried rivet applications, double con- 
struction or wherever you want a simple, 
strong and dependable blind rivet. When 
you think of fasteners, think of 


UM 


2480 BELLEVUE AVE., 


8. Fast, simplified assembly. 





MANUFACTURING 


COMPANY 





DETROIT 7, MICH. 


For more information, Circle No. 338 
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Roth (®e) Rubber Solves 
Rubber Problem 
for West Coast 


Manufacturer! 


A viewing hood for an oscilloscope 
seems like a simple problem for the 
rubber technologist, yet it is significant 
that Tektronix, Inc., of Portland, had 
Roth Rubber, in Chicago, provide the 
solution. The viewing hood must not 
crack or buckle, has to adjust to any 
face and must exactly fit the Tektronix 
scope. Roth engineers solved this 


problem they can solve yours. 


Engineers and Rubber Buyers! 


Write for your free Roth Rubber Sampler. 
This unusual kit contains actual rubber 
samples with hardness from 5 to 100 
Durometer . gives ASTM specs and 
lists uses for each sample. Sorry, but 
offer must be limited to engineers and 
rubber buyers only. Please ask for 
Roth Rubber Sampler No. MM1. 


Custom Manufacturers of Industrial Rubber 
Products since 1923. 





(te ROTH RUBBER company ) 





7856 S. 54th Avenue, Chicago 50 


Send Roth Manual 
Please comment on attached description of our 
rubber problem or production rubber requirements. 


Name 





Position 





Company 
Address 
City Zone___ State 
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(Callion Board Project, 
D. C. Maicrofim $1.7 


$2.50 Report covers inves 


yAallOor 
cast steel specimens (and Cat Ki 
ment) which will have the vi 
strength of 80,000 psi without k 
of potentially scarce . 
liquid quenching. 


Materials 4 


Shock Resistance of Aluminy 
Castings Resistance of Cast 4 
minum Alloys to Mechanical Sho: 
Bernard Goldberg, U. S. Naval | 
search Laboratory, Nov. 1948. }j 
113036, 21 pp, photographs, é 
grams, graphs, tables. Available }; 
Library of Congress, Publicar 
Board Project, Wash. 25, D.C¢ M 
crofim $2.00, photostat $3.7 
different sand cast aluminum ally 
cast iron and mild steel. Comparis 
of mechanical shock resistance 
materials in relation to resistance | 
fracture for a small number of cyck 
of strain was obtained. Methods { 
determining shock resistance of m 
terials were developed. 


Improved Butyl Rubber Con. 
pounds Research Investigation 
Leading to the Development of In 
proved Butyl Rubber Compound 
Quarterly Report No. 1 for Quart 
Ending May 31, 1951. L. J. Rad 
N. G. Britt and B. Schwartz, 
terchemical Corporation, Reseai 
Laboratories, New York, N.) 
June 1951. PB 113014, 35 $j 
photographs, graphs, tables. Ave 
able from Library of Congress, Pi 
lication Board Project, Wasi 
‘ox a Microfilm $2.25, pbhol 
$5.00. 





\ 





Covers production of! but} 
and synthetic rubbers, propane, ant 
polymers of methyl. Also tests 
properties of various polymers. 
Sandwich Structure  Investigatio’ 
of Sandwicik Construction Une 
Lateral and Axial Loads. Walhe 
mina D. Kroll, Leonard Mord) 
and William A. Garland, U.S. \ 
tional Advisory Committee for Ae! 
nautics, Dec. 1953. PB 112872, 
pp. photographs, diagrams, grap! 
tables. Available from National Ad 
visory Committee for Aeronault 
1724 “F”’ St, N.W., Wash. ¢ 
D.C. Tests under these load cond 
tions were made on sandwich pats 
with simply supported loaded edg* 
and free unloaded edges to dete! 
mine the strength of panels of va" 
ous thicknesses and to compare th 
results with computed values. 













(More Reports on page 282 
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> Setting seating for greater comfort 





} 
1 of but) 
pane, an 
) tests At the Fixible Coach Company in Millers- Flxible has managed to improve the appear- 
ers. burg, Ohio, they take great pride in the ance and service of the finished product, 
estigatior wo = > comfort of the vehicles they build. and to cut production costs. 
n Under a - , , 
Wilh: They take great care, too, in making this See what adhesives can do for you... 
Mord comfort a lifelong feature. They use foam Fixible makes use of 3M: adhesives in many 
U.S. Na rubber cushioning for bus seats. And to help ways. Have you considered 3M adhesives 
ae: we Ag — Sige in place they use for your jobs? Your 3M sales engineer will 
3 map err be glad to discuss this with you. Call him in. 
‘onal Ad EC-164 secures a cloth shield backing to the For a free, informative booklet, 4 our catalog im 
ronault. rubber cushions. It also bonds the backed write today. Address request [iz 
ash. 2 cushion to the metal bus seat. By using 3M to 3M, Dept. 65, 417 Piquette HILE 
" ow adhesives instead of other fastening methods, Ave., Detroit 2, Michigan. or write for copy 
th pane! 
P pd ADHESIVES AND COATINGS DIVISION MINNESOTA MINING AND MANUFACTURING COMPANY 
of vari QUETTE AVE DETROIT 2. MICH.-@ GENERAL SALES OFFICES: ST PAUL 6. MINN © EXPORT: 122 E 42 ST..N. ¥. 17, N. ¥. © CANADA: LONDON, ONT. 
pa > thi “ RS OF “SCOTCH” BRAND PRESSURE-SENSITIVE ADHESIVE TAPES @ “scoTcn™ BRAND SOUND-RECORDING TAPE @ “SCOTCHLITE™ BRAND 
‘ ECTIVE Eeehriens e "3M" ABRASIVE PAPER AND CLOTH @ “3M” deuinevtinn AND COATINGS @ “3M” ROOFING GRANULES @ “3M" CHEMICALS 
2? 
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TEFLON 


Uniformity 


Since Teflon first became available, 
‘John Crane’’ has successfully 
engineered its application to solve 
innumerable and widely varying 
problems. Typical of this is the 
development of packings and other 
products for handling corrosive 
liquids and gases. Other important 
examples include production of 
electronic parts of high dielectric 
strength and low loss factor for vhf. 
uhf. and microwave insulation; also 
in the employment of its anti-stick 
characteristics in the handling of adhesive materials. 


Controlled Density 
Product Purity 


Accurate Dimension 


These and other application developments are closely tied 
with “John Crane’s” fabricating technique, which has resulted 
in Teflon products of the finest uniformity, controlled density, 
product purity and accurate dimension. 


Teflon is available in rods, tubing or sheets or in special 
molded and machined forms such as bellows, “C-V" Rings, 
braided packings, valve discs, electrical parts, washers, dough 
sheeting rolls, heat sealing jaws and countless 
other forms. Glass, carbon or graphite filled 
Teflon is also available. 


Consult “John Crane” on your requirements. 
Send for 12-page illustrated catalog, The Best 
in Teflon, containing important data and sug- 
gested applications. Crane Packing Company, 


1827 Belle Plaine Ave., Chicago 13, IIl. 


CRANE PACKING COMPANY 


For more information, turn to Reader Service Card, Circle No, 495 
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Effects of Designs on Aluminyy, 


Castings Additional Fatigue Te, 
of Effects of Design Details in 355 
T6 Sand-Cast Aluminum Alloy, | p 


Eaton and John A. Y oura, Alz minum 
Company of America, Mar 1954 
NACA RM 53L22, 24 PP, di orams. 
photographs, tables. Available frop 
National Advisory Commitice fy 
Aeronautics, 1724 “F”’ St., N. w. 
Wash. 25, D. C. Direct stress fatigue 
tests were made on plate-type speci- 
mens with a single 1-in. dia as-cay 
cored hole and on specimens jin 
which the cored hole was reamed to 
1-1/16-in. dia. In addition, direq 
stress fatigue tests were made on 
0.300-in. dia specimens with various 
degrees of porosity. Comparisons are 
made with results of earlier tests 
with variations in design details such 
as bosses and ribs. 


Freeze-Casting Refractory Pow- 
ders Preliminary Investigation of 
the ‘‘Freeze-Casting’’ Method for 
Forming Refractory Powders. W. A 
Maxwell, R. S. Gurnick, and A. C 
Francisco, Mar. 1954. NACA RM 
E53L21, 19 pp, diagrams, photo- 
graphs, 2 tables. Available from Na 
tional Advisory Committee for Aero- 
nautics, 1724 “F’ St., N. W., Wash 
25, D. C. The method consists in 
preparing an extremely thick slip 
with a small amount of binder, cast 
ing the slip into a mold, and freezing 
to retain the shape of the casting. It 
is then dried and may subsequentl; 
be sintered by conventional means 


Crazing of Polymethyl Methacry- 
late Effects of Molecular Weight 
on Crazing and Tensile Properties of 
Polymethyl Methacrylate. I. Wolock, 
M. A. Sherman, and B. M. Axilrod, 
National Bureau of Standards, Feb. 
1954. NACA RM 54A04, 11 pp, 
diagrams, tables. Available from Na- 
tional Advisory Committee for Aero- 
nautics, 1724 “F’ St., N. W., Wash. 
25, D. C. Both stress and _stress- 
solvent tests were carried out on five 
cast polymethyl-methacrylate sheets 
in which the molecular weight of the 
resin was 90,000, 120,000, 200,000, 
490,000, and 3,160,000. The tensile 
strength and ultimate elongation in- 
creased rapidly with increasing mole- 
cular weight up to around 200,000 
and 500,000, where it tended to level 
off. No change in modulus of elas- 
ticity occurred. Stress and strain at 
which crazing occurred increased 
with increasing molecular weights. 


MATERIALS & METHODS 
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f Pow- 
ition of ain bitie- Vee. SEINE NET FLOAT 10:101@) Gu @e\.min hile -WEl@). | 
10d for Some present uses of Spongex Cellular Plastic 
ow. A. 
1 A.C 8 . 
a New material does old jobs better 
photo- 
om Na- s 
Was ... MaKeS NEW JODS POSSIDIE 
sists in 
ck slip ty ; 
or cast- fae Spongex cellular plastic (expanded unicellular poley- it just about ideal for use in the aircraft, automotive 
reezing vinyl chloride) performs outstandingly as a protective and marine fields. 
~~ cushioning, flotation or insulation material. Perhaps Spongex cellular plastic offers a solution 
uenty . . ‘ . on : 
sm This new material absorbs shocks with little, if to one of your problems. Write to us today for com- 
b any, rebound. Its light weight and ruggedness make plete information. We'll be glad to help. 
acry- 
Weight , ‘ 
ties of Properties of Spongex Cellular Plastic 
olock, 
xilrod, Insulates e Floats e Cushions e Low water e Has K factor of .20 e Needs no paint, finish 
5, Feb. ; wid ; 
11 pp absorption e Absorbs shock with minimum rebound or protective cover e¢ Can be cut or molded to 
m Na- e Unaffected by salt water or sunlight e Unaffected shape ¢ Won't absorb odors e Non-staining 
Aero- by oils, acids, perspiration . Fire -retardant e Lightweight e Non-toxic. 
Wash. 
stress- 
yn five ® ' 
sheets 
of the 
9.000, THE SPONGE RUBBER PRODUCTS COMPANY, 25 Derby Place, Shelton, Connecticut 
tansile In Canada: Canadian Sponge Rubber Products, Ltd., Waterville, Quebec 
ni UPHOLSTERY CUSHIONING SEINE FLOATS—BOAT FENDERS—ICE BUCKETS HOME AND OFFICE 
0,000 7 5 
» level . 
- elas- VS 
iin at oy 
its. CELLULAR RUBBER TEXLITE RUBBERIZED HAIR—TEXFOAM CELLULAR PLASTIC RUG CUSHION 
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Are you zettine IEFLON 
with no porosity 


Here are cross sections of two Teflon rods which were dye-tested for porosity... (x 12 
magnification), The Fluorofiex-T rod (left) shows no capillary absorption of dye. It makes 
more stable insulation than the rod at right where porosity has enabled dye to penetrate 





Non-porous FLUOROFLEX®-T vod, tube, sheet 
assure optimum electrical stability in parts 


At its optimum electrical values, Teflon is virtu- 
ally the perfect dielectric material for UHF use. 
If, during extrusion or molding, however, a high 
degree of porosity results, dielectric strength, 
power factor and dielectric constant are bound 
to be affected. That’s because porous insulation 
means absorbent insulators. 

As the above photographs show, Fluoroflex-T 
is non-porous, This is achieved in two ways. (1) 
By processing on equipment especially designed 
to compact Teflon powder to the critical density. 
(2) By not bleaching out Teflon’s natural spot- 
ting at the expense of optimum density. 

Fluoroflex-T products are also stress relieved. 
Result: Non-porous rods, tubes, and sheets that 
not only give greater electrical stability but also 
dimensional stability and fewer rejects in ma- 
chining. Write for Bulletin FT-1. 


* DuPont trade mark for its tetrafluoroethylene resin. 
® Resistoflex trade mark for products from fluorocarbon resins. 


RESISTOFLEX 


corporation 
Belleville 9, N. J. 


SPECIALLY ENGINEERED FLEXIBLE RESISTANT PRODUCTS FOR INDUSTRY 


For more information, turn to Reader Service Card, Circle No. 508 
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News of Engineers 


Dr. Joseph Remenyi has be 
appointed chief design  enginee; 
Waldrip Engineering Co. 


James K. Watkins has been 4 
pointed chief engineer at Crucible 
Steel Co. of America’s Midland. P, 
Works to succeed John Ferm who j 
retiring. 


Stephen F. Keating hias been 
named to the newly created post oj 
vice president, Aeronautical Diy 
Minneapolis - Honeywell Regulato: 
Co. 


Vincent Prus has been placed i: 
charge of Goodyear Aircraft Corp.'s 
rocket production program. Mr. Prus 
succeeds J. A. Keenan who has been 
placed in charge of special produc 
tion assignments. 


Robert S. Ames, manager of can 
opy and laminates operations a 
Goodyear Aircraft Corp. since 1951, 
has been reappointed to the Sub- 
committee on Aircraft Structural Ma 
terials organized by the National Ad 
visory Committee for Aeronautics 


Dr. Edward A. Kern has been 
appointed manager-engineering fo 
General Electric Co.’s Silicone Prod 
ucts Dept. Dr. Kern was previous} 
manager-Materials and _ Processes 
Laboratory at the company’s Pitts 
field works. 


John V. Schmitz has been ap 
pointed product engineer, Chemical 
Materials Dept., General Electric Co. 


George W. Knapp has been ap: 
pointed manager of engineering prac 
tices, Charles J. Meloun, manage! 
of paper and textile engineering, and 
J. J. William Brown, manager 0! 
materials, handling and testing equip- 
ment engineering, in General Electric 
Co.’s Industrial Engineering Section. 


Edgar H. Dix, Jr., assistant direc- 
tor of research, Aluminum Co. 0! 
America, has received the Frank 
Newman Speller Award of the Ne 
tional Association of Corrosion En- 
gineers. 


Dr. William Rostoker has bee! 
promoted to supervisor of physica! 
metallurgy, Dr. Donald J. McPher- 


MATERIALS & METHODS 
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; 
: | Need pins, pivots, mandrels, or other small parts? | 
Need them in fine micro-finishes and tolerances in 
tenths...in special sizes and types to fit your | 
1 product designs? | ) 
Torrington produces a wide variety of parts to 
customers’ exact specifications . . . faster, better and a 
for less than you can make them in your own plant. 
Why not let Torrington apply their many years of ] 
experience to your problems and have their special 
{ automatic machinery work for you? 
: Send for our Condensed Catalog. It shows many 
more of the parts we can produce economically for 
you. And send us a sample part or blueprint for 
a our quotation—it can save you money. | 
. THE TORRINGTON COMPANY 
a) : | Specialties Division | 
777 Field Street, Torrington, Conn. 
—— — - "| ———— 
, TORRINGTON ////// METAL PARTS 
see Sa Makers of Torrington Needle Bearings , v 
eaete. = — — 
Is i 
eee . —— eee —_~- oa 
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YOUR COMPETITOR’S EYE will be quick to see prof- 
itable new plastics applications at the National PLASTICS EXPO- 
SITION. New materials, new uses, new equipment—to see and 
feel. All that’s new in plastics at Cleveland, June 7-10. Special 
conferences, too. Don’t you miss it. Write for tickets 
today. On your company letterhead, please. Sorry, 
not open to general public. 







. 


NATIONAL PLASTICS EXPOSITION 


sponsored by 
THE SOCIETY OF THE PLASTICS INDUSTRY, 67 W. 44TH ST., NEW YORK, N. Y. 


STAINLESS ese 


All types and sizes of screw 
(slotted, Phillips, socket, hexi 
head), bolts, nuts, washers,4™ 
rivets, keys and pins 



















over 9000 items in stock means immediate de- 


livery from one source 
y. 


New Garden City plant now operating at top 
speed and quality 


@ Unsurpassed facilities for quantity fabrication of 
specials 


® A staff of seasoned engineers always available 
for consultation 


@ Pioneers in the manufacture of stainless steel 
fasteners 


WRITE NOW FOR FREE COPY OF 


FASTENER MANUAL P25 
MANUFACTURERS SINCE 1929 





SCREW PRODUCTS COMPANY, INC. 
GARDEN CITY NEW YORK 


For more information, turn to Reader Service Card, Circle No. 347 
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news of | ENGINEERS 


son has been named superviso 
nonferrous metallurgy and Verne 
Pulsifer has been appointed 
the metallography laboratory, Met, 
Research Dept., Armour ‘Researd 
Foundation. 


Martin Ettington has been ap 
pointed general manager of enginee; 
ing, American Locomotive Co 


Dr. S. Leroy Brown, former chai 
man of the Physics Dept., Universit 
of Texas, has joined Statham Labor 
tories as director of research. 


Lee C. Sassmanhausen has bee; 
named works manager, Mullins 
Manufacturing Corp. 


Frank W. Miner, Jr. has bee: 
named assistant to the department 
manager and Benedict F. Melucc; 
has been appointed technical director 
Manufacturers Chemicals Dept 
American Cyanamid Co. 


Dean Edward L. Cochrane ha; 
been appointed vice president for 
industrial and governmental relations 
and Professor C. Richard Soder. 
berg has been named Dean of the 
School of Engineering, Massachusetts 
Institute of Technology. 


Walter C. Loeman has been 
named manager of the Tube and 
Hose Fittings Div. to succeed L. C. 
Aldridge who has resigned. James 
F. Davis, Jr., was promoted to fill 
Mr. Loeman’s former position as 
production manager of the Industrial 
Hydraulic Div. 


C. G. Mikkelsen has been pro 
moted to supervisor of design engi 
neering, graphic products group, 
Minnesota Mining & Manufacturing 
Co. 


Elmer H. Koll has been named 
technical director, Milwaukee paint 
factory, Pittsburgh: Plate Glass Co. 
Arthur F. Rylander will succeed 
Mr. Koll as assistant technical direc- 
tor. 


Walter J. Assel, chief engineer, 
Steel and Tube Div., the Timken 
Roller Bearing Co., will retire from 
the company. 


Arthur A. Conrad, Jr., metal- 
lurgist, has joined the Detroit Tech- 
nical Section, Development and Re 
search Div., International Nickel Co., 
Inc. 


William D. Gross, works mana- 
ger, Spaulding Works, Crucible Steel 
Co. of America, has retired after |! 
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You can simplify purchasing . 


Only C-D-F, the Continental-Diamond Fibre Company, 


makes Dilecto laminated plastic, just as only Cadillac makes 
4 Cadillac. Dilecto is 50 different materials with more com- 
 binations and variations in desired properties than we can 
tell yo u here. 


But Dilecto has three important qualities that you should 


| think about if you buy, design, or machine laminated plastics. 


DILECTO HAS HIGH MECHANICAL STRENGTH 


} Mechanical strength is frequently an important determining 


factor in the selection of an insulating material. Insulating 
parts used in large electrical power equipment are frequently 
bulky. The high mechanical strength of Dilecto helps reduce 
size-dimensions of insulating parts without danger of failure. 
Instruments, meters and small motors frequently require very 
small insulating parts which must withstand comparatively 
large mechanical stresses. Insulation for use in high frequen- 
cy circuits should have a minimum bulk factor for minimum 
dielectric losses. Dilecto fulfills these requirements with a 
combination of high mechanical strength and low loss factor, 
characteristic of the better C-D-F electrical grades. 

So C-D-F selects for your Dilecto insulation grade the 
correct, highest quality base material, paper, cotton, nylon, 
glass. These are used in combination with improved pene- 
trating resins: Improved Phenolic, New Melamine, New Sili- 
cone, New Teflon, all synthetic, well polymerized resins. 


Both the base and the resin are good insulators by them- 
selves. But C-D-F sells them to you in an improved, practical 
form . . . Dilecto. Uniform sheets, tight tubes, strong rods, 
close tolerance machined and formed specialties, high bond 
strength metal clads. 

Why does Dilecto combine so well mechanical strength 
with dielectric strength and dimensional stability? Because 
Dilecto is almost homogeneous, a true blend of resin and base. 


DILECTO IS ALMOST HOMOGENEOUS 
A poor laminate absorbs moisture at its edges, loses its 
insulating properties fast. Entrapped moisture and other 
volatiles within the cured structure causes inconsistent di- 
electric strength, with ultimate puncture and breakdown. 





Punch press a bench saw > oatiiles know how wien time 
and material is saved when the laminated plastic is uniform 
nd homogeneous in nature like Dilecto. 


improve design 


re li improved O-D-F DILECTO taminates 





speed production 


DILECTO IS IMPROVED 

Yes, C-D-F Dilecto is an improved laminated plastic, due to 
high standards and advances in resin and manufacturing 
techniques. It is watched by skilled workers in our modern 
plants, checked against rigid standards . . . C-D-F stand- 
ards .. . by our quality control people. It is easy to machine, 
and the C-D-F shops are doing a booming business in 
specialties. 





Table |—Typical Improved Phenolic Laminates 




















: Improve- 
Commercial . Improved 
sere ete Resin Filler ment 
designation properties due to: 
MEC-5 Phenolic Nylon Insulation §re- Filler 
fabric sistance ; mois- 
ture resistance 
XXHV-20 Phenolic Paper High dielectric Resin and 
strength paral- manufac- 
lel to lamina- turing 
tions technique 
CRD Phenolic Cotton Better ma- Filler 
mat chining 
XXXP-26° Phenolic Paper Insulation re- Resin and 
sistance ; mois- manufac- 
ture resistance turing 
technique 
C-92 Xylenol¢ Cotton Alkali resist- Resin 
fabric ance 
CF Modified Cotton Postforming Resin 
phenolic fabric 





2 All grades are Continental-Diamond Fibre Company. 

b Resins have improved penetrating properties and the manufacturing tech- 
niques use these properties to provide better impregnation of the filler. Since 
thorough impregnation eliminates entrapped moisture and air, greater mois- 
ture resistance and better dielectric properties are attained. Manufacturing 
techniques also provide suitable temperature control during the curing stage to 
assure uniform quality and optimum property values in the finished laminate. 





© Xylenol is essentially a dimethyl phenol. 





—from Electrical Manufacturing Article 
NEW Phenolics”, Part Il. 


strength, 





“Wider Design Opportunities with the 


The next time you 
think of laminated 
plastics, the name 
to remember is 
C-D-F Dilecto. The 
improved, high 
uniform 
material that makes 
insulation buying 
and using more a 
science, less a puz- 
zie. New grades, 
new applications, 
new savings are just 
part of the Dilecto 
success story. Look up the facts in Sweet’s Design File, or 
write for catalog. Send us your blueprint for quotation .. . tell 
us your design dream...C-D-F wants to work with you. 


9 otnentl: Diamond Fire 


CONTINENTAL-DIAMOND FIBRE COMPANY 
NEWARK 25, DELAWARE 
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first for 


consult 


: _ 





design-engineered 


VIM and VIX-SYN PACKINGS 
... products of 


PACKINGS 


When you put your hydraulic or pneumatic packing 
problems into the hands of the Houghton Man, you can 
expect sound and unbiased recommendations. Sound 
... because we have made it our business to solve such 
problems in the past 30 years. Unbiased... because 
we make al/ types of packings, and we are free to 
recommend the one we know is best for your equip- 
ment. Like these . 


® VIM LEATHER— Wax-impregnated; in Cups, ‘U's’ 
V's’’ and Flange types. 

@ RUBBER-IMPREGNATED VIM LEATHER; with leather’s 
strength and rubber’s flexibility. 

@ VIX-SYN—Synthetic rubber; in ‘‘O’’-rings, ‘‘U’’-cups 
and “V’s’’. 

Consult the Houghton Man or write E. F. Houghton & 
Co., 303 W. Lehigh Ave., Philadelphia 33, Pa. Bulle- 


tins sent on request. 





‘ 


Ready to give you 
on-the-job service . . . 
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news of | ENGINEERS 


years with the company. P; 
Karns, recently associated wit 
A. Roebling’s Sons Corp., si 
Mr. Gross 


William T. Thomas, fo F 
with General Electric Co., has joined 
the staff of Ajax Electrothermic Corp 
as assistant chief engineer. , 


Louis J. Baudis has been elect, 
vice president in charge of manufa 
turing and director of the Bullard Co 


C. Harold Anderson has bee; 
appointed chief engineer, the Bullard 
Co. 


news of | COMPANIES 





Martin-Ruegg Brass and Alumi- 
num Foundry has announced con 
struction of a new die casting plant 
for its Die Casting Div. The plant 
will be located in Gardena, Calif. 


Olin Industries, Inc. will erect a 
new cellophane plant in Kern, War. 
ren County, Ind. It is estimated that 
the new plant will double the pro- 
ductive capacity of Olin cellophane 


Standard Pressed Steel Co. has 
completed a $10,000,000 phase of a 
continuing program of expansion and 
modernization under which the firm 
has doubled its space. 


The Richardson Co. has an- 
nounced a change of address to 27th 
Ave. and Lake St. Melrose Park, Ill 
This change also includes the Lock 
land Office of the Richardson Co. of 
California. 


Carbidie Inc., 27 Hillview Ave., 
Latrobe, Penna., has been newly 
founded to supply preformed carbide 
sections. The company is owner- 
operated by R. Jj. Steele, Logan J. 
Harr and E. J. Reitler whose com- 
bined talents cover more than 50 
years in the carbide industry 


Bakelite Co., a division of Union 
Carbide and Carbon Corp., has 
announced the completion of an 
agreement with Devoe & Raynolds 
Co., Inc., for licensing Bakelite to 
operate under the epoxy resin patents 
held or controlled by Devoe and Ray- 
nolds. 


Royal Glass Works Corp. has 
changed its corporate name to Royal 
Glass & Millwork Corp. The new 
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consult 








































; | 
x. 
é re accurately describes pres 
nt it10ns. 
Haves Inc. has begun con 
tru of a new plant at Cranston, 


R. I., near the location where the 
. has been making industrial elec- 
tric neat treating furnaces since 1905 
Comt letion 1s expected shortly after 


mid-year 





> JOINed 


lanuta 


Federal Latex Corp.'s expansion 
lard Co 


program is expected to be completed 
by late spring of this year. Installa- 
tion of mew compounding and stor- 

tanks will more than triple pres- 
ent production capacity. Plans are 
already being made for correspond- 
ing increases in quality control and 
research facilities. 


AS beer 
Bullard 








Compressed Air Products will 
now be known as The Airoyal Co. 





Stillman Rubber Co. formally 


Alumi- ee 

ar " opened a Cleveland Division to as- 

— Con . - 

“er sure speedy delivery of custom 
5 ant - nd e 

° > molded parts and to provide on-the- 

e plant ; . 


Palit spot engineering services to the com- 
at & ] . . 


pany s mid-western and eastern cus- ’ 
a first for 
1, War. s , an . ™ i 
ed that Bewiteeienene Len. Dee spoons precision-molded 


‘a plans to acquire the business, plant 
> pro- : 

* and assets of Fremont Rubber Co., 
»phane 


producer of foam rubber and other 228 Baal, Gat > 
20. has } non-tire rubber products. ae ARTS 



























se of a : 
| ; Rolle Manufacturing Co. has 
on ane B® announced expansion of its perma- | You will be sure to get the sound and practical help you 
1¢ tM B® nent mold facilities, | want when you talk to the Houghton Man about your 
ye Detroit Stamping Co. recently | molded rubber applications. 
- ts: completed the latest of its plant ex- | 
tig 4 pansions which since 1940 have near- | @ Hecan give you—or get for you from our engineers 
— : ly tripled its original facilities. | —the experienced design and production aid that 
; AN 4 , : . 
cat. ae Crucible Steel Co. of America can only be offered after working closely with 
and National Research Corp. have equipment manufacturers over the years. 
ities joined forces to accelerate j a 
| ae ment of the vacuum melting of steels @ To get precision-molded parts with smooth, clean 
-achid. and other alloys. Crucible has ac- surfaces—sharp, accurate dimensions—made with 
hie. quired a 50 percent interest in Vac- proper rubber compounds carefully controlled— 
J are cnn Hen 2 tre Me call in the Houghton Man 
_ pal wholly-owned subsidiary of National g 
ivggor’ Research. According to a joint an- , 
an 50 nouncement arrangements have been @ Or write directly to E. F. Houghton & Co., 303 W. 
completed for construction of a new Lehigh Ave., Philadelphia 33, Pa., for prompt con- 
Union vacuum melting facilities to be lo- sideration of your precision molding problems. 
»., has cated in Syracuse, N. Y. in an ex- 
of an pansion program that is expected to PRECISION-MOLDED RUBBER PARTS 
ynolds increase Vacuum Metals’ capacity by 4 ' 
lite to more than 500 percent in the next + «PORES S 
patents twelve months. 
d Ray- Hughes Aircraft Co. is now a 
new corporation formed to carry on a | 
p. has portion of the activities previously | 
Roval conducted by the Hughes Tool Co. P 
e new dha, Hughes Aircraft Co. Ready to give you 
(Continued on page 290) on-the-job service... 
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useeve Reality CoUnid 
in a HEAT RESISTANT FINISH 


news of | COMPANIES 

































Investment Casting ( 
announced new modern fa 
60 Brown Ave., Springfield pe 





General Electric Co. 
build a new multi-million d 
plant in Roanoke County, 
industrial control equipment. Th, 
transfer of the department fro, 
Schenectady to the new 100-acre sit 
will release facilities for schedy| 
expansion of other departments 

Pittsburgh Plate Glass Co. hy 3 : 
purchased the property of the Por 
celier Manufacturing Co. in Sout! 
Greensburg, Penna. 





Union Carbide scholarships 


High Temperature Electric Furnace made by Hevi Duty, become effective in the fall of 195 
Milwaukee, for heat treating high speed steel. Has inside will bring the number of schola 
temperatures of 2600°F. Finished in SICON green L6x642. | ships presently allocated to a total o 


| 308 of a proposed goal of 4 

“DRESS uP” y L b M COLOR! scholarships Ten more educationa 
our a oratory in . institutions recently have been adde 
to the program bringing the tota 


* eye ° 
eee with Sicon Silicone Coating now participating to 34 liberal arts 


colleges and technical institutions. 


iii? ~ Y HEVI DUTY uses SICON for 


Stronghold Pacific Corp. has 
announced change of its name to the 


Olympic Screw & Rivet Corp. 


f i te protection against heat and 
a ae j to give greater color appeal 
& ! 


SIcon not only provides better pro- 
tection for products of the Hevi Duty 
Electric Company, but adds color 
appeal, a combination never avail- 
able before in a heat resistant finish 
until the advent of silicone resins. 


news of | SOCIETIES 





Eta Kappa Nu, national electri 

















Sicon, the original silicone-base heat | engineering society, recently inducted 

f= resistant finish, is now available in | Henry F. Dever, president, Brown 

* various colors. No longer is it neces- | Instruments Div., Minneapolis 

Note how an ordinary heat resistant sary to use drab paints and coatings | Honeywell Regulator Co. and Rich 





finish starts to peel and crack a short where heat is involved. With SICON, 
while after application to heat-pro- 
ducing equipment. 






| ard P. Brown, former board chair 
a whole new area of longer product | man, now retired, into the society 
life and decorative finishing is avail- 
i has 
able to the design engineer. For The Pressed Metal Institute 


f Har- 
Chart below shows 8 year growth of | “longer life’’ and greater ‘sales ap- announced the ee Oo a. 
serving American Industry. of the Institute. 


The Industrial Management So- 
ciety has announced that it is now 


DLA accepting entries for its Fourth 
adushial Fink Annual Methods Improvement Con- 


Waukegon, Illinois test to be held in conjunction with 

















products. 

















ENAMELS - SYNTHETICS its 18th National Time and Motion 
‘46 47 ‘4a a0 eh aa ae CASO SRS - VAR MEMES Study and Management Clinic, No- 
ee hie te, Bf vember 10-12, 1954 in Chicago. 






























Coo oCCoeerereococooooooocoooocooooeCe Lizz leoe The National Association of 
@ Write Today for Case Examples of Other SICON —,. 2. Corrosion Engineers has announced 
S Applications on Industrial and Consumer Products. ° that Edgar H. Dix, Jr., assistant di- 
@ Name Title ° rector of research, Aluminum Co. ot 
° 4 America, has received the Frank New- 
ieee : man Speller Award in recognition of 
Ta ie mae ° his ac ievement in corrosion engit- 
$ City and State : eering. 7 

OTT II IIT, (Continued on page 294) 
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bo SAVE both time and 

money using this new Steel Plate Shapes 
Service. Find out how you can start production 
several steps ahead. You can eliminate plate 
inventories, and you pay freight only on that part of the 
plate that is actually required. 

There’s no need to invest in new cutting and forming 
equipment for your own shops. We have over 150 major 
machines to flame-cut, shear, blank, press, bend or other- 
wise form steel plate. 

This new Bulletin 712 shows how Steel Plate Shapes 
Service can help you. For a free copy, use this coupon or 
write on your company letterhead. 


BY-PRODUCTS STEEL CO. 


DIVISION OF 
LUKENS STEEL COMPANY 


——— 


LUKENS 











— 





For more information, turn to Reader Service Card, Circle No. 483 






































PLATE 
THAT'S SHAPED 
TO SAVE YOU 
MONEY 











By-Propucts STEEL Co. 
Division of Lukens Steel Company 
674 Strode Avenue, Coatesville, Pa. 


Please send me a free copy of Bulletin 712. 


NAME 








COMPANY 





ADDRESS 





CITY ZONE STATE 
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NEY’S sma parts 


PLAY A BIG Part 
IN PRECISION 
INSTRUMENTS 


NEY PRECIOUS METAL 
ALLOY CONTACTS 


The output of any potentio: eter is dependent upon the contacts. Illustrated 
above is a Helipot 10-turn Potentiometer (Model A) using Ney Precious 
Metal Contacts between the slider and the resistance winding and for the 


slip ring pick-off, assuring the utmost in linearity and electrical transmission. 


The J. M. Ney Company has developed a number of precious Metal Alloys 
and fabricates these into contacts, wipers, brushes, slip rings, commutator 
segments and similar components for use in electrical instruments. Ney 
Precious Metal Alloys have just about ideal physical and electrical properties, 
high resistance to tarnish, and are unaffected by corrosive atmospheres. Con- 
sult the Ney Engineering Department for assistance in selecting the right 
Ney Precious Metal Alloy which will improve the electrical characteristics, 


prolong the life and accuracy of your instrument. 





THE J. M. NEY COMPANY e 105 ELM STREET, HARTFORD 1, CONN. 
Specialists in Precious Metal Metallurgy Since 1812 





4NY54B 


WRITE FOR woos 
FREE 


fastener 
catalog 


























A complete, comprehensive handbook on cold-headed nails, rivets, 
screws and other special fasteners. Check on ways to improve your 
assembly cost-wise, appearance-wise and from a standpoint of maxi- 
mum effectiveness at minimum cost. One hundred years of experience 
are at your service. Write for price quotations or for suggestions on 
the redesigning of your present assembly. 


JOHN HASSALL, INC. ‘3.3: 


For more information, turn to Reader Service Card, Circle No. 355 


294 














—~ 
Meetings and Expositions — 


AMERICAN INSTITUTE OF Cipy, 
CAL ENGINEERS, spring | 
Springheld, Mass. Ma 
1954 

INDUSTRIAL FURNACE MA 
rURERS ASSOCIATION 
meeting. Hot Springs. M 


BASIC MATERIALS ExPOSITIO 
CONFERENCE. Chicago. M 
20, 1954 

COPPER & BRASS RESEARCH ( 
CIATION, annual meeting. Hot 
Springs. May 23-26, 1954 | 

AMERICAN IRON & STEEL INs 
TUTE, general meeting. Ney 
York. May 26-27, 1954 

SOCIETY OF AUTOMOTIVE | 
NEERS, summer meeting. At 
City. June 6-11, 1954 

[THE SOCIETY OF THE PLAsTics 
INDUSTRY, INC., national plastics 
exposition. Cleveland. June 7-10 
1954. 

AMERICAN SOCIETY FOR QUALITY 
CONTROL, national convention 
St. Louis. June 9-11, 1954. 

AMERICAN SOCIETY FOR TESTING 
MATERIALS, annual meeting. Chi- 
cago. June 13-18, 1954 

MALLEABLE FOUNDERS’ SOCIETY, 
annual meeting. Quebec, Canada. 
June 14-15, 1954. 


AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, national congress 
of applied mechanics. Ann Arbor. 
June 14-18, 1954. 


AMERICAN SOCIETY OF MECHANI- 
CAI ENGINEERS semi-annual 





ting. Pittsburgh. June 20 


1954 


INSTITUTE OF THE AERONAUTICAI 
SCIENCES, summer meeting. Los 
Angeles. June 21-24, 1954. 


AMERICAN INSTITUTE OF ELECTRI 
CAL ENGINEERS, summer and 
Pacific general meeting. Los An 
geles. June 21-25, 1954. 

ALLOY CASTING INSTITUTE, annual 
meeting. Hot Springs. June 27 

29, 1954. 


AMERICAN SOCIETY OF HEATING & 
VENTILATING ENGINEERS, semi- 
annual meeting. Swampscott, 
Mass. June 28-30, 1954. 


AMERICAN ELECTROPLATERS SO- 
CIETY, annual convention. New 
York. July 12-15, 1954. 


SOCIETY OF AUTOMOTIVE ENGI 
NEERS, West Coast meeting. Los 
Angeles. August 16-18, 1954. 


WESTERN ELECTRONIC SHOW & 
CONVENTION. Los Angeles. Aug 
ust 25-27, 1954. 


AMERICAN SOCIETY OF MECHAN! 
CAL ENGINEERS, fall meeting 
Milwaukee. Sept. 8-10, 1954. 
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Trade Mork 


News abuit 
COATINGS for MWIEuZAILS 


Metallic 


mn WAUINUVUENNUUTHOUUUVAVARATOUUUTAEUH TAILGATE 


J | HN i 


EPPOORIG . os i cad Decorative ss. Protective 


UHOVANTHUVAVANUVAIOUAVULUVOUHOANEOUOUHUH AUREL ATE 


Extra opportunities to cut costs 
with zinc finishing 


Wider choice of corrosion resisting 
chromate finishes being offered 





Some of the many products finished in Unichrome Dips or Anozinc 


HROMATE treating still remains one 
( of the best ways to finish zinc die 
castings or zinc plated steel. It 
strengthens corrosion resistance. It’s 
an easy way to finish. It’s economical. 
And time has proved its quality. 


With such a combination of virtues 
offered in a finish, it pays designers, 
metal finishers and production men to 
review their products—and to evalu- 
ate the benefits of chromate finishing 
against their finishing requirements. 
Especially today— when the pressure 
ison to cut costs every possible way. 


Through the unusually wide choice 
of finishes United Chromium pro- 
vides, even greater benefits become 
possible. Here’s why. A more eco- 
nomical dip solution may be chosen. 


Or a production advantage may be 
realized. 


FOR EXAMPLE: 


The right Unichrome Dip meant half 
the material consumption and longer 
Solution life to one company. 


Brighter finish on zinc plated hard- 


For more information, turn to Reader Service Card, Circle No 
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ware with less solution-waste was 
gained in another plant with still an- 
other compound. 


Chromate treating of zinc plated 
steel shell cases done electrolytically 
with Anozinc is found best and 
cheapest in the long run by many 
producers. 


HERE IS VARIETY 

Unichrome chromate finishes offer a 
good color choice. Lustrous, clear 
bright finish or black—brassy yellow 
or olive drab—even brass-color-—all 
these can be produced chemically by 
Unichrome Dip. solutions. 


Unichrome chromate finishes also 
satisfy production method require- 
ments. Compounds are available for 
manual or automatic operation. 


An exclusive electrolytic process, 
Anozinc* rounds out this complete 
line of conversion coatings. It’s found 
especially economical in continuous, 
large run automatic production. This 
process permits finished parts to be 
handled while wet. 


Write for more data. *Trade Mark 








66% more chromium plating 
with same current source 


One company, only able to plate six 
bumper bars per load, made a tremen- 
dous improvement by means of a sim- 
ple change. They merely switched to a 
Unichrome SRHS Chromium Solution 
—and found that ten pieces of work 
per load*could be covered with fewer 
rejections, all without any need for 
a larger current supply. That’s good 
proof of the better coverage, higher 
efficiency and greater economy that 
“SRHS” offers. Write for Bulletin 
SRHS-2. 


Sprayable plastisol 
builds up thick coating 
without sagging 


First successful sprayable vinyl plasti- 
sols, the Unichrome Series 5300 Coat- 
ings can be applied even to vertical 
cold metal surfaces without sagging. 
Cured coating film up to 25 mils thick 
can be produced in a single application. 
Now even large areas can get the 
amazing protection against corrosion 
and wear offered by these non porous, 
chemical resisting, chip-proof coatings, 
Send for Bulletin VP-1. 





by “‘Mr. Cost Cutter’’ 


For true economy in an organic finish, 
base your specifications on both quality 
and applied cost—rather than on mis- 
leading cost-per-gallon. Consider 3 flat 
black finishes for wrought iron, for ex- 
ample: 

applied cost/sq. ft. 


Coating “A” 1.2 to 1.3¢ 
Coating “B” 0.8 to 0.9¢ 
Coating “C” 0.8 to 0.9¢ 


A Unichrome epoxy resin type finish, 
Coating “C” sells for twice as much per 
gallon as the other two, yet it not only 
ives best “mileage” but also a better 
ooking, more durable and corrosion re- 
sistant finish. 


UNITED CHROMIUM, INCORPORATED 


100 East 42nd St., New York 17, N. Y. 

Detroit 20, Mich. « Waterbury 20, Conn. 

Chicago 4, Ill. © Los Angeles 13, Calif. 
in Canada: 

United Chromium Limited, Toronto 1, Ont. 
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EXTRA! 


«ah bho 
an “i Manufacturing Company 
wa with their new additional factory 


and equipment announces new 
ovellability of blind rivets and Huckbolts! 

9SP (Self Plugging) Rivets are Now Available in 
95% of head styles, materials, diameters and 
grip lengths in nominal quantities From Shelf Stock 





Extremely large quantities available to your order 
in two to eight weeks. 


9SP BLIND RIVET FEATURES 
1. “ 


any other self plugging blind rivet. Fewer lengths 


grip increment—more than twice that of 
purchased in larger quantities means fewer sizes 
to stock and lower prices. 


2. Counterbored sleeve tends to eliminate splits 
of blind heads on aluminum rivets. 


EO pa «+ NAVE gaan 4) nem 


arf 


Be Chamfered heads permit spin trimming. 


Rivet Inserted In Hole 





4. Hole filling—pin expands sleeve to fill hole, 
eliminates joint deflection between materials. 


BAS rape 1001) AMMO enh A HE pURDALE UNDG ppm 


~ ie 


5. Available in countersunk and brazier heads. 


Pin Shank Filling Hole 





6. Available in aluminum alloy or mild steel 
unichrome plated. 





7. Materials are fastened together by one 
person from one side of work. 


8. Hand and pneumatic tools install 9SP blind 
rivets at rates up to 1000 per hour. 


Heyy Ue TT ILLELAL LEAL 


Blind Head Formed—Rivet Driven—Pin Broken 





9. Each rivet is automatically installed—elimin- 
ating human error. 


10. Lower in price than any other blind rivet 
with comparable features. 





FORM NO. 8-264 


Approved by United States Air Force, 
United States Navy Bureau of Aeronautics, 
United States Navy Bureau of Ships, United 
States Armed Forces Ordnance Department, 
Civil Aeronautics Administration, and Under- 
writers’ Laboratory. 

Let us know your fastening problems. Our 
specialized engineers will gladly make test 
installations, and figure installed costs without 
obligation on your part. When you think of 
fasteners, think of 


- / MANUFACTURING 
COMPANY 
2480 BELLEVUE AVE., 


DETROIT 7, MICH. 
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Flowturning ... 


continued from page 7 


Double cone is produced in two 
operations from flat blank of stainless. 


increased its tensile strength 100% 
Even after stress relieving the in- 
crease amounted to 40%. Hardness 
increased from the annealed state to 
between 57 and 59 Rockwell 30-N. 

The process will undoubtedly 
prove useful in short production 
runs where the expense of tooling 
up a series of deep drawing dies is 
not justified. A single mandrel will 
form a part in stainless steel that 
might require as many as ten pro- 
gressive drawing operations. Produc- 
ing such a part by machining, on the 
other hand, would cause a great loss 
of material. As an example of the 
savings possible through the use of 
the turning operation, company en- 
gineers showed how a part previously 
produced from a 369 Ib forging 
which cost $276.75 was made from 
a 65 lb blank on the Floturn lathe. 
The material savings alone amounted 
to $228.00. 


(More News on page 298) 





Press formed cup, sectioned at 
left, was blank used in forming slow 
taper cone at right. 
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MOHAWK 
saved us 


+8700 
this year / 












This small threaded stamping with an off- 
center hole is typical of parts on which the 
Mohawk method can save you money, too. 

Mohawk stamps and taps in one opero- 
tion, eliminating expensive jigs, fixtures, and 
secondary operations. And uniform threaded 
parts with squarely tapped holes assure 
further savings in smoother production. 

As an example, one electrical component 
manufacturer found that it was costing him 
$3.52 per thousand for parts that Mohawk 
could deliver for $2.27. At a rate of 
500,000 pieces per month Mohawk saved 
him $8700.00 per year. 

Not only can Mohawk make the parts 
for less than it costs to manufacture them 
in your own plant, but there are no rejects 
—every part is usable. 

Specifications are held closely, right 
down to class 3 fit, and prompt delivery is 
assured even on intricate parts. 

Add a press department to your factory 
and save time, money, and headaches. 


Write or phone now. 


mohawk 





MANUFACTURING COMPANY 
MIDDLETOWN, CONN. 






For more information, Circle No. 372 
MATERIALS & METHODS 
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pay Four Kinds of Dividends 


If you use 100 tons or more of coiled strip 
or sheets per month, in special widths, the 
installation of a Yoder Slitter will pay four 


kinds of dividends: 


1. Savings of $10 to $30 per ton by buy- 
ing standard widths instead of slit strands. 
This saving alone often pays for the Slitter 
investment in a year or less. 


2. You can buy standard widths competi- 
tively, wherever you can obtain the best 
quality, price and delivery. 


3. Greatly reduced inventory requirements. 
From a relatively small stock of standard 
widths you can meet your own needs for 
special widths in a few hours. 


4. Better control of production schedules 
since slitting service no longer is a problem. 


Yoder slitters, uncoilers, recoilers and other 
accessories are made in many sizes and 
capacities, from the smallest to the largest. 
The Yoder Slitter Book is a treatise on the 
economics as well as mechanics of slitter 
operation — send for it. 


THE YODER COMPANY e 5546 Walworth Ave., Cleveland 2, Ohio 


Comptete Production Lines 


| vis | COLD-ROLL- FORMING and ‘auxiliary machinery 


# GANG SUTTING, LINES for Coils ‘as Sheets 


For more information, turn to Reader Service Card, Circle No. 323 
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Irradiated Plastic 


Now Available 


Radiation Effects on 
Polymers Studie; 


FLUXES 


FERRO ALLOYS 
HARDENERS 


LOW MELTING ALLOYS co B MERCURY 
MAGNESIUM , ; 

Irradiated polyethylene, a mater 
with superior heat and chemical x 
sistance to normal polyethylene, ; 
now available in experimental lo 
in narrow film form from the Gen 
eral Electric Company's Chemic 
Division. 

Called “‘Irrathene’’, the plastic 
improved properties result from crosfi 
linking or vulcanization of the poly. 
mer, resulting from bombardmenf 
with high energy cathode rays fromf 
million-volt electron generators. Thy 
irradiation gives the plastic formyy 
stability at temperatures up to 300 or 
350 F, and makes the material resis. 
tant to cracking when stressed and in 
contact with solvents and other active 
chemicals. 


SEMI RARE METALS 
SELENIUM 


TYPE METALS 


NICKEL POWDERED METALS 
TIN TUNGSTEN 
SILICON SOLDERS 


WHITE CASTING Ma 





For the metals you need... 
when and how you want them! 


“Putting METTLE into METALS since 1896” 


Belmont— 


SMELTING & REFINING WORKS, INC. 
305 BELMONT AVENUE, BROOKLYN7,N.Y. © Dickens 2-4900 


Porcelain Laboratory Mill Jars 









all metals « all alloys « all forms 


Sterilizable Packages 





In the form of insulating tape and 
packaging film, irradiated poly.) 
ethylene is gs to be a helpfully 
factor in the development of smalle:] 
electrical equipment with improved 


Mc Danel—the original—Metal Covered Grind- 
ing Jars never chip, crack or break. You use 
them and use them till they are worn out com- 
pletely; and then, for a fraction of the cost, a 
new liner can be substituted for the old. 


McDanel Jars are quality, long wear porcelain 
with heavy gage metal case. They are easy to 
handle, to clean, to discharge. They come in 
standard sizes and jar and cover surface are 
precision ground to fit to prevent leaks. 


McDanel Jars are provided with rubber tires 
for roller machines. These tires are securely 
held in place by metal lugs spot welded to 
the case. McDanel offers the very latest and 
best in Grinding Jars—yet McDanel Metal 
Covered and All-Porcelain Grinding Jars cost 


















operating characteristics, and in the 
creation of radically new heat resis 
tant and sterilizable transparent con- 
tainers for food, drugs, and _ other 
pharmaceutical products. 








Large Volume Planned 


G-E has concentrated an intensive 
development program on irradiatec 
polyethylene. While present emphasis 
is on the film, other fabricated forms 


no more. 




























| such as bottles, housewares and tub: 
ing are being investigated. Irradiated 
EAS ) | polyethylene will be available in 
Y Pt g pilot plant quantities later this year, 
POURING ~~ 6.2. | and the company is planning to go = 

4 into large volume production in the 7 
— lb near future. 

Irradiation of polyethylene is be- 
lieved to be one of the first uses of 
electron irradiation in industry. The 
irradiated product is expected to ex: 
pand both industrial and consume! 
applications of polyethylene plastics, 
which have been touted as the first 
billion pound plastic material. 


3 | Polyethylene probably will not be — 
McDANEL REFRACTORY PORCELAIN CO. | the only plastic to boast an irradia- 
BEAVER FALLS, PENNA. | tion treatment for long. J. W. Ryan, | 


GuDINS GAD ss Ga ten Gane | in a talk on the theory of physic cal 
MILL HEAD ASSEMBLIES... TANK & DRYER LININOS | changes in plastic caused by radia 


W rite today for ‘‘McDanel 
Industrial Porcelains’’ catalog 
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lastic from rumbling horse drawn wagons, to the massive 
1 Cros ie ; . 
woht pump-trucks of today—weight has been the common char- 
- DOly- Be ae : , - : : : 
fn: = acteristic of mobile fire-fighting equipment. 
- fromin However, with the expanding science of fire-fighting, 
5s. Thee there came new demands of equipment. The United States 


form-F 
400 or 
| esis. 
and in 
active 


Air Force had need for fire trucks fully equipped, yet light 
enough to be carried by air to landing strips the world over. 
fabricated by HELIARC 





Such trucks are now in production 
and sigma welding. 

The fire truck’s rigid lightweight all-aluminum body, 
3 


which varies in thickness from 14 ga. to % in., is com- 


pletely welded by Hextarc and sigma welding at speeds up 





De a to 25 in. per minute. Because welding speed is high, and 
oly. : ae : ' 
elpful inert gas welding eliminates expensive post-weld cleaning, 
ull et. ‘ ' 
malle this manufacturer turns out three units a day—employing 
>roved only 40 men. : 
in the Research and years of experience have helped LINDE to 


resis- 
it con- 
other!3 


develop a top notch team of fabricating processes—HELIARC, 
sigma and UNIONMELT welding. For small shops or huge 
production lines, from carbon steel to complex alloys and 
non-ferrous metals—there is a LINDE electric welding proc- 
ess to do the job efficiently and economically. Your local 
ensive 

diated 

phasis 

forms 

1 tub- 3 
diated | | 
le in¥ 

year, . ( 


@ 
to go a, wan 


LINDE representative will help you determine the best 
welding process for your job. Call him today for more 


information, 
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astics, 
» first | LINDE AIR PRODUCTS COMPANY 

A Division of Union Carbide and Carbon Corporation 
ot be! 30 East 42nd Street [IS New York 17,N. Y. 
radia- § Offices in Principal Cities 
Ryan, § In Canada: DOMINION OXYGEN COMPANY 
ysical Division of Union Carbide Canada Limited 
radia: “Heliare," “Unionmelt,” and “Linde” are registered trade-marks of Union Carbide and Carbon Corporation. 
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FILLING AN ORDER BY AUTOMATIC SPINNING. Automatic ma- 
chines, developed by Teiner, permit precision spinning to reduce 
costs on long-run items. Example of the all-gauge — all-metal — 
any-quantity — spinning capacity available at Teiner. Write for 
color Brochure 52 M. 


MALLEABLE 
IRON CASTINGS 


that you can depend upon! 


The right connection—for the malleable 
iron parts you need—can be a source of 
satisfaction to you. 


Many, many leading makers of durable 
goods use Moline Iron Works Malleable 
Iron Castings to uphold the quality of 
their products. 


Good service, quality control and reason- 
able prices are three reasons why your 
connection with Moline Iron Works can 
be both a pleasant and profitable one. 
We invite your specifications for quota- 
tion. We machine and finish, if desired. 


The parts shown here are 
representative of our pro- 
duction for automotive, 
farm implement, appliance 
and railroad customers. 


WE SHIP QUICK! 
Phone 4-5676 for Service 


MOLINE 


IRON WORKS 


Moline, Illinois, U. S. A. 











COM? 2a y, iINGCORPORAT B.D 
4 TREMONT ST., EVERETT 49, MASS Tel. EV 7-780 


For more information, turn to Reader Service Card, Circle No. 350 
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tion at the recent Conference of th 
Society of Plastics Engineers 
pared the effects of radiation o; 
number of different polymers. k; 
feels that there is a ‘‘very substantia 
place in the field of plastics enginee, 
ing for treating polymerizable ma 
terials with high energy radiation 


Effects Differ 


Ryan discussed the effects of radia 
tion on polyethylene, Teflon, linea; 
polyesters, polystyrenes, and others 
One invariable effect of radiation o 
all these materials is that they ge 
harder and more brittle. Teflon js 
unique in that crosslinks &> not form 
under radiation, and the materia! 
deteriorates quickly into a brittle 
crumbly condition. X-ray diffractior 
studies indicate that a rapid increas 
in double bonds in the carbon an 
fluoride chains is the responsible 


factor. 


Cross Links Formed 


Polyethylene, the hydrogen analog 
of Teflon, forms good cross-linkages 
under radiation, and these cross-link 
ages are chiefly responsible for the 
changed and improved physical prop. 
erties. Methylacrylates decompose un- 
der irradiation into gasses, and can 
be foamed under proper conditions 
of temperature and curing cycle. Poly 
styrenes are relatively stable under 
radiation, yet changes do occur, mos 
probably in cross-linkages, an effect 
evident from the increase in elasti 
modulus and decrease in energy re 
quired to break. 


Decomposition Effects 


Linear polyesters offered an in 
teresting challenge, according to 
Ryan, as it is possible to change the 
characteristics of the material by ap- 
plying radiation that produces low 
molecular weight decomposition prod: 
ucts which act as internal lubricants. 
Ryan gave as an example of this 
effect, an ester compound which ex- 
hibited an increase in elongation to 
break from 20% to 300% after 3 
short exposure. 

Concluding that radiation effects 
deserve extensive exploration, Ryan 
prophesied that future work in the 
field will result in materials for in- 
dustry with much greater variation 
in properties than could be expected 
from standard techniques. 


(More News on page 302) 
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NO HIGH ALLOY STEEL = NO PLANE 
1 in- 
; to 
e the Without stainless steel, super-high-temperature steels 
y ap and special electrical alloys, it just wouldn’t be pos- 
low é sible to build, power and control a plane in the over- 
>rod- f 600-miles-per-hour class. That is our job: to develop 
eo and produce such metals . . . and if you have any 
ums | problems that involve resisting corrosion, heat, wear 
aa | and great stress, or require special magnetic proper- 
lee 9 ties, we’re the people to see. Allegheny Ludlum Steel 
Corporation, Oliver Building, Pittsburgh 22, Pa. 
fects 
Ryan 
| the ‘ 
in PIONEERING on the Horizons of Steel 
ation 


acted 


Allegheny Ludlum (2-2 


HIGH-autoy Stee 





weO 61086 Warehouse stocks of A-L Stainless carried by all Ryerson plants 
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Let us prove to you that LORCO 
Barrel Finishing Compounds will in- 
crease metal finish, color, and luster, 
and reduce your operational time 
cycles and costs. 


Send us some samples of one of your 
hard-to-tumble parts ... we will 
tumble them in the LORCO Com- 
pound designed specifically for the 
metal or alloy the part is made of... 
and the cleaning and finishing job 
required. 


When you see the uniform, low 
micro-inch finish, and feel the ultra- 
smooth surface achieved by using 
LORCO Compounds employed in 
modern media, you'll see why so 
many barrel finishing operations to- 
day are using the new, highly ef- 
ficient LORCO Barrel Finishing 
Compounds. You'll realize it’s time 
you switched to LORCO Com- 
pounds. If you 
prefer, we will 
gladly send you 
samples of most 
LORCO  Com- 
pounds, so. that 
you can conduct 
the test yourself. 


for LORCO’S fact-filled 
Catalog. In it you'll find 
our Rapid Application 
Index, characteristics, 
descriptions, and field 
data on all LORCO 
Compounds. 


CHEMICAL CORPORATION 


COMPLETE LINE OF 
BARREL FINISHING COMPOUNDS 
ALL TYPES OF TUMBLING BARRELS 
INCLUDING BENCH MODELS 
MEDIA AND AUXILIARY 
EQUIPMENT 


' 2068 S. QUEEN ST., YORK 3, PA. 
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Plastics Committee 


Meets in England 


At the invitation of the British 
Standards Institution, this year’s 
meeting of Technical Committee 61 
(Plastics) of the International Stand- 
ards Organization will take place in 
London during the week of October 
Ath. 

ISO is an international body whose 
members are the standards organiza- 
tions of the participating countries. 
The function of ISO is to foster 
international trade by providing uni- 
form specifications and standards for 
such properties of materials of com- 
merce as dimensions, tolerances and 
tests for quality. 

This work is carried forward for 
plastics by Technical Committee 61, 
the American Standards Association 
serving as the secretariat of this 
committee for the delegations from 
the twelve member nations. The 
United States delegation to TC61, 
headed by Robert Burns of Bell Tele- 
phone Laboratories, consists of ex- 

rts in various fields of plastics, 
selected to represent the recognized 
plastics groups in this country, 
namely, the Society for the Plastics 
Industry, the Plastics Committee of 
the Manufacturing Chemists Associa- 
tion, the Society of Plastics Engineers, 
and the Plastics Committee of the 
American Society for Testing Ma- 
terials. 


Transistors— 


Gossip’s Nemesis? 


A prime source of neighborhood 
intelligence—the rural party line 
telephone—may soon follow the 

ny express into oblivion, accord- 
ing to Bell Telephone Laboratories. 
Clandestine listeners-in on the local 
hookup in Americus, Georgia are 
soon to be foiled by a new telephone 
system utilizing transistorized oscilla- 
tors which permit single wires to 
catty a number of conversations 
simultaneously without interference. 

The method of transmitting a 
number of messages on a single con- 
ductor by means of a modulated car- 
rier frequency has been in use for 
many years in long distance telephony 
and telegraphy, but until the advent 


WHEN PURITY COUNTS 
a 


VITREOSIL 


CRUCIBLES 
DISHES * TRAYS 


Immune to 

Extreme Chemical, 

Thermal and Electrical 

Conditions. Non-catalytic. Non- 
porous. 


VITREOSIL CRUCIBLES permit the 
production of compounds of real 
purity; and do not absorb material. 
It is possible to wind Vitreosil Cruci- 
bles with wire for direct electrical 
heating. Made in glazed and un- 
glazed finish. 


VITREOSIL DISHES for concentrat- 
ing, evaporating and crystallizing 
acid solutions. Made in large and 
small sizes and types as required. 


VITREOSIL TRAYS are made in two 
types; four sided with overflow lip 
at one end for continuous acid con- 
centration; and plain. Our Techni- 
cal Staff places itself at your 
disposal for further data. For details 
as to sizes, prices, etc., 


Write for Bulletin No.17 
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Let adhesives like these 


speed your fastening jobs 


Developing a new product? Pushing for faster production? 
If so, the right adhesive may be just the tool you need. 

For example, the manufacturing operations shown here in- 
volve a wide variety of tricky bonding problems, all solved 
with Armstrong's Industrial Adhesives. 

... A maker of radio speaker grilles has to bond a woven 

plastic fabric to plywood. Contact surfaces are very 

small but Armstrong’s N-170 Adhesive does this hairline 
job with strength to spare. 

. Paint rollers require an adhesive that resists the 
bond-breaking action of pressing and squeezing, as well 
as the attack of water and varied paint solvents. For 
this application, Armstrong’s N-171 is the answer. 

. . Bonding vinyl—especially reverse-printed types 
involves the risk of adhesive stains, Armstrong’s non-stain- 
ing N-111 or N-170 Adhesive solves this problem on 
chair backs and similar viny] uses. 

Many other exacting bonding applications are being han- 

! dled every day by Armstrong’s Adhesives. Perhaps you have 
, ; : | a fastening problem you'd like to talk over. Call us or write 
el | . for our new manual on Adhesives, Coatings and Sealers. Arm- 
strong Cork Company, 8005 Dunbar Street, Lancaster, Penn- 

sylvania. In Canada, 6967 Decarie Boulevard, Montreal. 


ARMSTRONG’S 


ADHESIVES + COATINGS + SEALERS 


WAH S by the makers of Armstrong’s Linoleum 


~ast 
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3 FEEL SMALL? Don’t. Big ideas are awaiting you at the 

: National PLASTICS EXPOSITION — Cleveland, June 7-10. Ideas 

‘ that can help your business grow. New materials, new meth- 
ods, new uses for plastics. Send for your admission 
tickets today. Please use company letterhead (sorry, 
no general public admissions) . 





NATIONAL PLASTICS EXPOSITION 


sponsored by 








THE SOCIETY OF THE PLASTICS INDUSTRY, 67 W. 44TH ST., NEW YORK, N. Y. 
























* Stanwood CARBURIZING BOXES 
° ARE BUILT FOR MAXIMUM 
8/ SERVICE HOURS! 


Snug Fitting Cover 
No Welds at Corners 
Bottom has Reinforcing Flange 


Easy-slide Skid Rails 
Strengthen Bottom 


PLus FEATURES throughout that insure 
maximum hours of service. Rolled plate 
sides cut weight, add room. Corners formed 
—not welded—all welds gas tight. Even 
expansion and contraction in all planes. High 
heat and corrosion resistance. Also square 
and round carburizing boxes. Stanwoods 
are Number 1 for service. 
SEND FOR CATALOG 54. 


Representatives in Principal Cities. 
FIXTURES TRAYS QUENCH TANKS RETORTS 












BASKETS 











4813 W. CORTLAND ST. CHICAGO 39, ILLINOIS 
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of the transistor, with its low powe, 
requirements, it was impractical 
short distance, light load app! 

In the new system, soon to 


stalled in a typical farming com 
munity in Georgia by the So thern 
Bell Telephone Co., the reduce siz 
and power requirements of transis 
torized equipment enabled designers 
to work out an economical short dis 
tance network. The transistors 
quire so little electric power that the 
batteries to supply them will be hung 
on the telephone poles with the 
oscillator-amplifier systems. 

The transistorized rural equip- 
ment promises to bring much more 
efficient service to telephone sub. 
scribers—the lines will not be 
blocked by others using them, and 
single lines will accomodate many 
more telephones. 

Bell reports that over 300 transis- 
tors are used in the experimental 
equipment which will be introduced 
to the Georgia community. Two lines, 
one 1114 miles long and one 15 
miles long, extending from_ the 
central exchange in Americus, will 
try out the new system. 

Equipment for the trial will be 
made in the Bell Labs and is de- 
signed primarily for experimental 
testing. The final designs for mass 
production will be much more com- 
pact, Bell advises. 


(More News on page 306) 











Listening for trouble. General 
Electric engineer listens through a solid 
steel rod as rotor of 125,000 watt genera- 
tor is brought up to 3600 rpm for the 
first time. Any rubbing or bearing noise 
is easily detected through the steel 
stethoscope, one end of which is placed 
on the main bearing and the other end 
against bone behind engineer’s ear. 
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Cut descaling costs of steel sheets, 
plates and coils to less than naif! 


Pangborn ROTOBLAST” Descaling Machine does thorough 
descaling job cheaply, eliminates scale breaking and pickling’ 


Whether you do your own pickling 
or have it done outside, the Pangborn 
Rotoblast Descaling Machine was 
designed for you! Ideal for descaling 


| after hot rolling or certain heat treat- 
| ing operations, it gives a fine finish 
| preparing surfaces for further oper- 


ations. 
Economy and convenience 


Actual cases prove that Pangborn 
Rotoblast Descaling Machine oper- 
ates for as low as $1.90 per ton com- 
pared with the much higher pickling 
cost. Unlike the acid bath, it can be 


| located at a point convenient to your 


production and requires much less 


floor space than vats. In addition, it 
completely eliminates the acid dis- 


posal problem of pickling. 
Versatility, dependability 


The Pangborn Rotoblast Descaling 
Machine is available in a variety of 
models and descales steel sheets, 
plates and coils of any thickness and 
in any desired width and length. 
Rotoblast wheels descale the surface 
so thoroughly (both sides, if desired) 
that the smallest defects are quickly 
apparent, making inspection much 
easier. One man handles the entire 
operation by means of a push-button 
control panel at the feed end. 











Note in above diagram how abrasive streams 
blast at an angle so rebounding shot does not 
interfere with operation and Rotoblast wheels 


are not in line with opposite stream. 


eves AST] 
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if you are interested 
Vhy not see for yourself? If you 
like, send a representative and a 
batch of steel to our plant in Hag- 
erstown. Watch this machine in 
action in our demonstration room, 
see how thoroughly it descales your 
product. Or call on your nearest 
Pangborn District Engineer to 
study the possibilities of this ma- 
chine for your particular problem. 

No obligation in either case. 
PANGBORN CORPORATION, 1700 


Pangborn Blvd., Hagerstown, Md. 


Pangborn 


BLAST CLEANS CHEAPER 
with the right equipment for every job 


PANGBORN'S 50th ANNIVERSARY 1904-1954 















The part illustrated above is 
used in a new product recently 
put on the market by one of 
the leading portable power tool 
manufacturers. The piece is a 
complicated and difficult part to 
machine either from bar stock 
or from a forging as well as 
being very costly if made either 
way. The design had to be main- 
tained in order to get proper 
performance of the machine. 


After a few minor changes sug- 
gested by our engineers it was 
necessary for our customer to 
perform only a minimum num- 
ber of finishing operations. They 
are putting the part into the 
unit at a substantial saving as 
compared to a fully machined 
part. 


The piece is 3 inches long, 


weights 212 ounces, and is cast 
in HYCC tool steel. 


We would like the opportunity 
to look over some of your parts 
problems to see if we could be 
of assistance to you. 


GRAY-SYRACUSE 
es aa 


107 N. Franklin Street, Syracuse 4, N. Y. 
Small precision castings of ferrous 
and non-ferrous alloys. 





Gray-Syracuse, Inc. 
107 N. Franklin Street 
Syracuse 4, N. Y., Dept. “A” 


Please send me literature on 
Precision Investment Castings. 


ee ZONE...STATE..... 











For more information, Circle No. 504 


306 











Steps in machining tungsten part: 
a—Pressed ingot; b—Ingot after high 
temperature sintering; c—Copper im- 
d—Part 


from impregnated ingot. 


pregnated ingot; machined 


Sintered, Infiltrated, 
Tungsten isMachined 


A process for machining high 
density tungsten to tolerances com- 
parable to those — with steel 
or brass using ordinary cutting tools 
and shop equipment has been de- 
veloped by Dr. Roberto Levi of 
Philips Laboratories, Inc. The new 
technique was first announced in 
December 1951, and at present the 
process is used for making Philips 
dispenser cathodes for electron tubes. 
It permits machining the tungsten 
cathodes to specifications which in- 
clude accurately-controlled dimen- 
sions, porosity and gas permeability. 


Impregnation is Key 


Dr. Levi explained that the suc- 
cess of the new process depends upon 
three steps in handling the sintered 
tungsten ingots: 1) Impregnation 
with a suitable non-alloying wetting 
metal, such as gold or copper; 2) 
machining; 3) removing the impreg- 
nating metal. The impregnating metal 
acts as a filler and lubricant and pre- 
vents particles tearing out; and it 
eliminates burnishing and excessive 
tool wear which ordinarily occurs in 
tungsten machining. 


Controlling factors of the physic, 
characteristics of the sintere 

sten ingot are: sintering tem ) 
for the tungsten powder, pressure 
used in forming the ingots and the 
dew point of the sintering atmos 
phere. 


Counters War page 


Sintering the tungsten ingot nor. 
mally produces distortion and warp 
ing, but offers no particular problem 
if sintering precedes machining. The 
process temperatures at which the 
wetting metal is added and removed 
are well below sintering temperature 
and therefore have no effect on the 
final shape, tolerances, or physical 
characteristics of the machined piece 


High Density Parts 


Tungsten parts having density 
values up to almost 90% of theoreti 
cal value may now be fabricated 
Machining is relatively easy in the 
case of densities up to 83%. Higher 
density parts become more difficult 
to machine because the percentage of 
non-connecting pores, which cannot 
be infiltrated, goes up rapidly wit! 
increasing density. 


Machineability 


In the past, tungsten sintered to 
required density of 80-85% of theo- 
retical maximum could not be ma- 
chined. Hardness and brittleness at 
ordinary temperatures and other difi- 
culties made machining impossible. 
Parts were either preformed by pres- 
sing tungsten powder in a die or 
were machined from partly sintered, 
porous ingots having a density of 
about 55% of the theoretical value. 
As the tungsten particles are weakly 
bonded together in partly sintered 
ingots, the particles were torn oul 
in clusters instead of being cut by 
the cutting tool. Smooth surfaces 
could not be obtained, and shrinking 
and warping during the required 
final sintering operation made it diff 
cult to maintain required shapes and 
dimensions. 

The new Porphil process will pet 
mit drilling, grinding, turning, mill- 
ing, threading and tapping of tung: 
sten with ordinary machine tools. 
Dr. Levi expects new uses for tung: 
sten to develop as a result of this 
improvement in tungsten forming 
technique. 
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Firth Sterling Inc., No. 20-250 
..030, 2 pp each. Analysis, char- 
pplications, forging, heat treat- 


, 


ling, hardening and tempering 

Sterling BEST, carbon tool 

~ 5 tungsten-vanadium-cobalt 

teel (27) 

Materials. Fiexhrn Products. A 
technical bulletins. Nos 

13. 105 and fabrication 


for polyester resin impregnated 
mat supplied in dry state ready 
(28) 


Plywood. Hardwood Plywood Institute, 20 
Physical properties of hardwood 
techniques for its use; and color 
tions of grain and grain structure. 

(29) 


Electric Heating Elements. Holcroft & Co.., 
ill. Describes four types of electric 
elements and their mounting meth- 


ls. Classifies heat treat furnaces according 


0) 


to stock handling method. (30) 

Copper Springs. Instrument Specialties Co., 
Inc., 16 } ill, No. 8. Custom-made beryl 

llum-copper springs fi e in electrical 

nd n nical applicati Suggests spring 
Lu physi prop 

] I I 4 } 


Cold Finished Steels. Jones & Laughlin Steel 
Corp., 14 pp, ill. Describes ten grades of 
free-machining open hearth steel with me- 
chanical properties suitable for high quality 


machined parts. (32) 


Leaded Steel. LaSalle Steel Co., 4 pp, ill 
Lists available forms of free-machining 
open-hearth, leaded-steel bar stock. (33) 


Profilometer. Micrometrical Mfg. Co., 1 p, 
ill, No. LT-87. Describes a new profilom- 
eter-amplimeter and explains its functions. 

(34) 
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Tubing. A. B. Murray Co., Inc., Vol. 7, No 
2. Complete listing of stock of regular and 
extraordinary size stainless and mechanical 


1 _ 
tubing. (35) 
Ceramic Specialties. Pemco Corp., 12 pp, ill 
Porcelain enamel frits, glaze frits, coloring 

ides, glaze and vitrifiable glass colo 

(50) 

Zinc Coated Steel. Sharon Steel Corp., 12 
ill. Physical properties of hot-dipped, 
zinc-coated, strip steel. (37) 


Rust Preventative. Stop-Rust Co., 8 pp, ill. 
[Transparent soft film for corrosion preven- 
tion. (38) 


Steel Strip. Weirton Steel Co., 20 pp, ill. 
Characteristics of electrolytic zinc-coated 
sheets and strip, high-tensile steel and high 
carbon strip cold-rolled spring steel which 
is being manufactured by the company. 
(39) 





irons and Steels @ Parts ® 
Forms 


Precision Castings. Alloy Precision Castings 
Co., 8 pp, ill. Frozen mercury precision 
sting methods. Case histories of applica- 
ion (65) 
Magnetic Materials. Arnold Engineering 
( 3 pp, ill. Tables, No. GC-106. Prop- 
ties and applications of magnetic mate- 
Hysteresis loops, magnetization curves. 
(66) 
Small Swaged Parts. The Bead Chain Mfg. 
Co. Describes Multi-Swage process for 
swaging small metal parts from flat stock. 
Shows advantages and applications of 
ethod (67) 
Stainless and Nickel Tubing. J. Bishop & 
Co. Platinum Works, 8 pp, ill. Stainless 
teel and nickel alloy tubing and small 
specialties (68) 
Wire Cloth. The Cambridge Wire Cloth 
Co., 84 pp, ill. Illustrates the many differ- 
ent types of wire cloth, their typical ap- 
lications and specifications. (69) 
Precision Investment Castings. Cannon Mus- 
kegon Corp., 4 pp, ill. Gives the many ad- 
vantages of using Master Met certified alloys 
recision investment Casting operations. 
(70) 
Pre-Coated Metal Strip. Coated Coils Corp., 
3 pp, ill. Versatile color finishes produced 
by an exclusive process is illustrated by 
actual sample of Enamellstrip, the metal 
coil pre-coated in color. Address inquiries 
to Mr. Marvin Richfield, Adv. Mgr., 513 
W. 30 St.. New York, N. Y. 
Weldments. Continental Foundry & Ma- 
chine Co. 6 pp, ill. Discusses fabricated 
steel weldments, composite welded assem- 
blies of fabricated steel plate and castings, 
and cast welds assembled entirely of cast- 
ings (71) 
Stainless Steel Tubing and Pipe. Damascus 
Tube Co., 8 pp, ill. Profusely illustrates 
the manufacturing process of stainless steel 
tubing and pipe offered by Damascus. (72) 
Custom Steel Parts. H. Disston & Sons Inc., 
16 ill. Describes custom steel parts, 
how they are made and how to use and 
Order them. (73) 
Perforated Materials. The Harrington & 
Kin Perforating Co., No. 62. Catalog 
8ives data on fabrication methods, how to 
or types of perforation and uses of 
Per!orated materials. (74) 
Metc! Rings. King Fifth Wheel Co. Cata- 
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: Other Available Literature 


log and capacity charts of this company’s 
facilities for bending and welding metal 
rings for industrial purposes. (75) 
Pressed Parts. Lenape Hydraulic Pressing 
and Forging Co. Catalog shows numerous 
parts press formed by this company illus- 
trating the kinds of jobs this firm can per- 
form. (76) 
Malleable Iron. Malleable Founders’ Soci- 
ety, 12 pp, ill, No. 44. Useful information 
on machinability, structure, fatigue, endur- 
ance, notch fatigue endurance, impact re- 
sistance and other important attributes of 
malleable iron. (77) 
Metal Powder Parts. Metal Powder Prod- 
ucts, Inc., 4 pp, ill. Features a variety of 
applications for irom, iron-copper, and 
bronze sinterings produced by this company. 

(78) 
Alloy Castings. Michiana Products Inc., 16 
pp, ill. Description of facilities for produc 
ing alloy castings. (79) 
Cold Extrusions. Mullins Mfg. Corp., 4 pp, 
ill, No. 2. Complete data on a variety of 
cold extruded hydraulic cylinders. (80) 
Cold-Roll Formed Parts. National Metal 
Products Co., 4 pp, ill. Describes facilities 
of this company for producing cold-roll 
formed products. (81) 
Seamless Steel Tubing. National Tube Div., 
U. S. Steel Co. Explains time- and cost- 
cutting fabricating applications of this com- 
pany’s Shelby seamless tubing. (82) 
Tubing. Ohio Seamless Tube Div., Copper- 
weld Steel Co., 8 pp, ill. Specifications and 
applications of a variety of Ostuco seam- 
less and welded tubing. (83) 
Expanded Metal Meshes. Penn Metal Co.., 
Inc., 24 pp, ill, No. 493EM. Detailed in- 
formation on Penmetal Expanded Metal, 
sheet metal that has been slit and expanded 
up to 10 times its original width. (84) 
Metal Powders. Plastic Metals Div., 4 pp, 
ill, No. 567. Describes applications, ad- 
vantages and limitations of powder metal- 
lurgy as used by this firm for custom mak- 
ing parts. (85) 
Investment Castings. Precision Metalsmiths 
Inc. Entitled “Pour Yourself an Assem- 
bly,” this booklet describes this company’s 
facilities for casting in 160 different fer- 
ro. 3 and nonferrous alloys. (86) 
Alloy Steels. Republic Steel Corp., 16 pp, 
ill, No. ADV531. Contains seven case his- 
tories showing how customers increased pro- 
duction and cut costs through intelligent 
specifications of alloy steels. (87) 







Wire Cloth. Reynolds Wire Co., 8 pp, ill, 
No. 1a/30a. Available materials, styles and 
sizes of industrial wire cloth, furnished in 
ferrous and nonferrous materials. (88) 
Fabricated Alloys. Rolock Inc., 24 pp, ill, 
No. B-9. This corrosion resistant section 
profusely illustrates a large variety of bas- 
kets made with Rolock heat and corrosion 
resistant fabricated alloys. (89) 
Stainless Steel Products. Schnitzer Alloy 
Products Co., 48 pp, ill, No. 50. Specifi 
cations and corrosion data on such stainless 
products as machine screws, nuts, pipe and 
tubing. (90) 
Precision Castings. Sessions Foundry Co., 8 
pp, ill. Presents design and engineering 
data on Hyprecision castings. (91) 
Alloyed Gray Iron Castings. Superior Foun- 
dry Inc., 8 pp, ill. Gives advantages, spe- 
cifications, and illustrates production meth- 
ods of Superior’s electric furnace process 
for producing alloyed gray iron castings. 
(92) 
Cold Rolled Steel. Thomas Strip Div., Pitts- 
burgh Steel Co., 50 pp. Complete table on 
pound for lineal foot in weight for cold 
rolled strip steel in widths of 1/4 in. to 
24 in. and thicknesses from 0.001 to 
0.2757. (93) 
Stainless Tubing. Trent Tube Co. “Trent 
weld Data Bulletin’ describes Trentweld 
stainless steel tubing, machine formed and 
welded in wide range of sizes. (94) 
Fine Seamless Tubing. Uniform Tubes, 4 
pp, ill. Covers a complete line of fine 
seamless tubing available in sizes from 
0.10- to 5/8-in. O.D. and in metal of al- 
most any desired analyses. (95) 
Steel Castings. Unitcast Corp., ill, No. 
649-A. Discusses this company’s testing fa- 
cilities for insuring high quality production 
of steel castings. (96) 
Tool Steels. Universal-Cyclops Steel Corp., 
8 pp, ill. Description, properties and ap- 
plications of seven tool steels, designed for 
specific uses in machining and die work 
for the fastener industry. (97) 
Stainless Steel Sheet and Strip. Washington 
Steel Corp., 4 pp. Includes types, uses, 
physical properties and _ specifications of 
MicroRold stainless steel sheet and strip. 
(98) 


Nonferrous Metals © Parts ¢ 
Forms 

Bronze Bushings, Bearings, Etc. American 

Crucible Products Co., 12 pp, ill. Techni- 

cal data on a variety of Promet bronze 

bushing, bearings, bar stock and _ babbitt 
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metal available in a series of standard for- 
mulas. (101) 
Precision Investment Castings. American 
Precision Casting Corp., 8 pp, ill. Shows 
the steps involved to obtain precision in- 
vestment castings using the “lost wax’ 
process. (102) 
Beryllium-Copper Springs. Beryllium Corp., 
6 pp. Lists advantages of using berylliun 
copper as a spring material, and gives 
physical and mechanical properties. (103) 
Magnesium. Brooks & Perkins, Inc., 8 pp, 
ill. Describes the facilities and services of 
this company for fabricating magnesium. 
(104) 
Investment Castings. Casting Engineers, Inc.., 
i pp, ill, No. 17. Discusses advantages of 
investment castings and characteristics of 
investment cast parts custom-made by this 
firm. (105) 
Thermostatic Bimetal. W. M. Chace Co., 
32 pp, ill. Lists 18 uses of thermostatic 
bimetal as the actuating element in tem- 
perature responsive devices, and gives con- 
densed engineering data for bimetal ele- 
ment and design and selection. (106) 
Metal Stampings. Dayton Rogers Mfg. Co., 
4 pp, ill. Describes low cost process for 
producing metal stampings in small lots. 
Shows costs of several example jobs. (108) 
High Density Metal. Fansteel Metallurgical 
Corp. Describes Fansteel 77 Metal, said to 
be strong, machinable, useful in rotors and 
balance weights, have a density close to that 
of tungsten. (109) 
Magnesium Castings. General Magnesium 
Foundries, Inc., 4 pp, ill. Profusely illus- 
trates the facilities of this company for 
producing magnesium castings. (110) 
Copper-Clad Aluminum. General Plate Div., 
Metals & Controls Corp., 6 pp, No. 702C. 
Technical data on Alcuplate, a composite 
metal consisting of a layer of aluminum 
on which a thin layer of copper is clad on 
either or both sides. (111) 
Zinc Die Castings. Gries Reproducer Corp.., 
4 Pp, ill. Specifications of corrosion resis- 
tant nonferrous zinc alloy wing nuts, small 
zinc die castings and injection moldings. 
(112) 
Copper and Brass Tubing. H & H Tube & 
Mfg. Co. Describes. a complete line of 
seamless braze and lock seam copper and 
brass tubing. (113) 
Aluminum Extrusions. Harvey Aluminum 
Div., Harvey Machine Co., 8 pp, ill. Prop- 
erties, characteristics and applications of a 
variety of aluminum extrusions produced by 
this company. (114) 
Precision Investment Castings. Hitchiner 
Mfg. Co., Inc., 6 pp, ill. Evaluates preci- 
sion investment casting methods as to costs, 
production and properties of parts. (115) 
Laminated Metals. Improved Seamless Wire 
Co., Inc., 6 pp, ill. Describes the impor- 
tance and application of laminated metals 
to modern industry. (116) 
Precision Cast Parts. The Jelrus Co., Inc. 
Advantages of centrifugal precision casting 
for custom manufacture of complex parts 
accurately and quickly. (117) 
Silicon Bronze. R. Lavin & Sons Inc., 8 pp, 
ill, Vol. 9, No. 1. “The Lavingot’’ con- 
tains an interesting article on the subject 
of silicon bronze. (118) 
Gaskets. Lead Alloy Products Co., 4 pp, ill. 
Lead clad copper seals combine ductility 
and strength. (119) 


Die Castings. Madison-Kipp Corp., 32 pp, 
ill. Describes company’s aluminum and zinc 
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die castings. Also shows Kipp Feather- 
weight air grinder and Fresh-Oil lubricators. 

(120) 
Magnesium. Magline Inc., 8 pp, ill. Facili- 
ties for fabricating magnesium and produc- 
ing sand castings. (121) 
Tungsten Carbide Parts. Metal Carbides 
Corp., 68 pp, ill, No. 52-G. Description, 


specifications and prices of standard Talide 
Metal dies, rolls, bushings, forms and spe- 
cial shapes (122) 


Sintered Metal Bearings. Michigan Pow- 
dered Metal Products. Inc., 2 PP, ill. De- 
scribes sintered metal bearings with cavities 
in bearing walls to enable greater oil con- 
tent and heavier bearing loads. (123) 
Die Castings. Monarch Aluminum Mfg. Co. 
File data on aluminum and zinc die cast- 
ings and aluminum mold castings showing 
applications, advantages and this company’s 
facilities for making them. (124) 
Forged Brass Parts. Mueller Brass Co., 5 pp, 
ill. Lower cost, better machinability are 
among advantages stated for forgings over 
sand castings used for hardware. (125) 
Die Castings. Paramount Die Casting Co., 
4 pp, ill. Facilities of this company for 
producing aluminum, magnesium and zinc 
die castings. (126) 
Copper Tubing. Penn Brass & Copper Co., 
6 pp, ill. Features of this company’s seam- 
less copper tubing. Includes tables of safe 
internal working pressures of various tub- 
ing sizes. (127) 
Aluminum Castings. The Permold Co., ill. 
Shows how continuous, scientific control of 
Permold aluminum casting quality, to spe- 
cifications, saves time and money. (128) 
Spun Shapes. Phoenix Products Co., Metal 
Spinning Div., 4 pp, ill. Describes Phoe- 
nixspun methods for spinning spherical 
and extra deep-drawn contours. (129) 
Extruded Aluminum. Precision Extrusions, 
98 pp, ill. Lists over 4000 standard ex- 
truded aluminum shapes, rods, bars and 
tubing available without additional die ser- 
vice charge. (130) 
Bushings. Randall Graphite Bearings, Inc.., 
12 pp, ill, No. 100. Complete price list 
of bronze bushings and specially grooved 
bushings; specifications of bored and solid 
bronze bars. (131) 
Aluminum and Magnesium Sand Castings. 
South Gate Aluminum & Magnesium Co., 
12 pp, ill. Features the facilities of this 
company for producing precision aluminum 
and magnesium sand castings and precision 
machined parts. (132) 
Bourdon-Tube Materials. Superior Tube Co. 
4 pp, ill. Reprint discusses properties, shap- 
ing, working and joining of three basic 
classifications of Bourdon-tube materials. 
(133) 
Light Metal Castings. Light Metals Div. 
Thompson Products Inc., 8 pp, ill. De- 
scribes a complete line of precision die 
castings for various industrial uses. (134) 
Flexible Tubing. U. S. Flexible Tubing Co.. 
16 pp, ill. Description, applications and 
specifications of this company’s flexible 
metal tubings, bellows for control units, 
and other metal parts. (135) 





To obtain literature appearing on these 
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Nonferrous Castings. The Wellman Bron», 
and Aluminum Co., 16 pp, ill, No. sq 
Characteristics, typical uses and 
tions of Well-Cast magnesium, a] 
and copper-base alloys. 36 
Screw Machine Products. Westfield Me 
Products Co., Inc., 4 Pp, ill. Des ef 
cilities for the production of a ' 
machines, nuts and screw machine 


Nonmetallic Materials « 
Parts ® Forms 


Rubber Parts. Acushnet Process Co.. Ne 
Bedford, Mass. Illustrates variety of rub} 
parts company can make to order, | quest 
on company letterhead direct from Acys| 
net. 
Extruded Plastic. Conneaut Rubber and P|, 
tics Co., 4 pp, ill, No. CR-53. Die mak 
and production _facilities of rubbs 
plastic extrusions. (139) 
Polyethylene Resins. American Agile Cor 
8 pp. Comprehensive summary of physica 
and chemical properties of Agilene pol 
ethylene resins fabricated by this company 
(140) 
Filter Mat. American Felt Co., 6 pp, ill 
Technical data and sample of Dynel Wind 


ino 
Lily 


sor Felt, a new fiber-bonded filter mat f 
use in filter press or vacuum filter app! 
cations. (141) 


Acrylic Rubbers. American Monomer Corp 
i pp. Properties and recommended uses of 
Acrylon BA-12 and EA-5 acrylic rubber: 
(142) 
Plastic Pipe. Anesite Co., 2 pp, ill. Specifi 
cations and applications of Black-Buty plas. 
tic pipe, designed to combat corrosion and 
avoid parafin build-up in gathering lines 
and salt water disposal systems. (143) 
Aluminum Adhesive. Armstrong Products 
Co., 6 pp, ill. Features the properties 
adhesive for bonding aluminum at contact 
pressure. (144) 
Fiber Glass Ducting. Arrowhead Rubber C 
16 pp, ill, No. 503. Detailed engineerit 
lata on descriptions and applications 
this company’s Fiberglas flexible and rigi 
ducting. (145) 
Rubber Parts. Automotive Rubber Co., In 
Series of bulletins show use of rubber for 
insulation or corrosion prevention in indus 
trial equipment. (14 
Balsa Wood. Balsa Ecuador Lumber Cor; 
ill. Brochure contains a number of she 
discussing various Kilndried Balsa lumbe: 
and Balsa products. (147) 
Glass Fiber Sleeving. Bentley-Harris Mig 
Co., 4 pp. Describes new Fiberglas tubing 
and sleeving with high physical and dielec- 
tric properties. (148) 
Ceramic Bodies. Centralab Div., Globe- 
Union Inc., 28 pp, ill, No. 720-10M. Com- 
prehensive survey of this firm’s ceramic 
production. Includes description of engt- 
neering properties of ceramics, design 10 
formation, allowable tolerances, and indi- 
cates broad scope of ceramic products with 
data dimensions. (149) 
Compounded Elastomers. Chicago Rawhide 
Mfg. Co., 32 pp, ill. Characteristics, prop- 
erties and engineering applications of Si- 
vene compounded elastomers. (150) 
Plastic Lined Fittings. The Dow Chemical 
Co., 32 pp, ill, No. SL6-N-250. Propet 
ties, design data and applications of Saran- 
lined steel and iron pipe fittings and 1151) 
15 
Glass Products. Dunbar Glass Corp., 4 PP: 
ill. Descriptions of this firm’s various 10 
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glasses. Explains advantages of 
the designer and gives physical 
i (152) 
Viscose Rayon for Industrial Use. E. I. du 
Nemours & Co. (Inc.), Rayon Div., 
| No. A-319. Gives physical prop 
rformance and applications of 
a high tenacity rayon 
(153) 
synthetic Elastic Compositions. E. I. du Pont 
Nemours & Co. (Inc.), Fabrics Div., 8 
ill. No. A-3304. Features a detailed 
of physical properties of Fairprene 
thetic elastic compositions. (154) 
Phenolic Molding Compounds and Resins. 
Durez Plastics & Chemicals, Inc., 4 pp, ill. 
Includes types, properties and uses of a 
variety of Durez phenolic molding com- 
pounds, industrial resins and coating resins. 
(155) 
Metal and Plastics Parts. The Electric Auto- 
Lite Co., Bay Mfg. Div., 16 pp, ill. Shows 
wide variety of custom-made ornamental 
and functional metal and plastics parts. 
(156) 
Custom Molded Plastics. Erie Resistor Corp., 
Plastics Div., 4 pp, ill. Illustrated tour 
through Erie’s new Plastics Div. headquar- 
ters showing equipment for manufactured 
custom molded plastics. (157) 
Coloring Acrylics. Ferro Corp., 2 pp. Ad- 
vantages and method of using Ferro acrylic 
color for users of lucite and plexiglas. 
(158) 
Flexible Tubing. Flexible Tubing Corp., 8 
pp, ill, No. 5-4. Applications and perform- 
ance data on Spiratube flexible tubing for 
ventilation and materials conveying. (159) 
Cast Wood. Forestrong Co., 4 pp, ill. Pro- 
fusely illustrates and describes a wood fiber 
molding process. (160) 
Plastics Parts. Franklin Plastics Div. of 
Robinson Industries, Inc., 6 pp, ill. Illus- 
trates variety of plastics products and dis- 
cusses this company’s injection molding fa- 
cilities (161) 
Silicone Rubber. General Electric Co., Chem- 
ical Div., 24 pp, ill, No. CDS-3. Includes 
comprehensive information on properties, 
ipplications, classes and design applica- 
tions of G-E silicone rubber. (162) 
Rubber-Cushioned Parts. General Tire & 
Rubber Co., 12 pp, ill. Describes General 
Silentbloc method of mounting, coupling or 
isolating moving machinery on_ rubber. 
Shows standard parts and specifications. 
(163) 
Polyvinyl Resins. B. F. Goodrich Chemical 
Co., 12 pp, ill. Case histories describe 
packing problems of typical users of Geon 
resin coatings and films and solutions pro- 
vided by these materials. (164) 
Self-Lubricating Bushings. Graphite Metalliz- 
ing Corp., 8 pp, ill, No. 108. Describes 
Graphalloy grades for bushings and electri- 
cal uses. Bearing design data included. 
(165) 
Polyvinyl Chloride. H. N. Hartwell & Son, 
Inc., 6 pp, ill, Nos. 2B and PF. Data sheet 
and basic information on Boltaron 6200, a 
nonplasticized polyvinyl chloride. (166) 
Plastics. Heresite & Chemical Co., 24 pp, 
ill. Oil-free thermosetting phenolic coat- 
ings, thermosetting and thermoplastic resins, 
molding compounds, synthetic rubber coat- 
ing sheets and molded forms. (167) 


VISCOSE 


if 
AN 


Molded Plywood. Keller Products Inc., 12 
pp, ill. Booklet describes standard and con- 
stantly used die shapes for molding plywood 


as an aid to designers of molded plywood 
shapes, 


(168) 


Glass. Kopp Glass Inc., 18 pp, ill. Methods 
by which Kopp glass products are designed 
and made to meet strict specifications for 
light transmission and distribution, physical 
properties, dimensional exactness and other 
requirements. (169) 
Plastics. Koppers Co., Inc., Chemical Div 
{ pp, ill, No. C-2-135. Presents applications 
advantages and typical properties of Kop 
pers Polystyrenes and Koppers Modified 
Polystyrenes. (170) 
Glass. Lancaster Lens Co., 8 pp, ill. Twenty- 
one case histories of a wide variety of glass 
part applications. (171) 
Tempered Glass. Libbey-Owens-Ford Glass 
Co., 4 pp, ill. Physical properties of Tuf- 
Flex tempered plate glass for heat and im- 
pact resistance in industrial applications. 
(172) 
Electrical Insulation. Louthan Mfg. Co., 13 
pp, ill, No. 49-E. Uses and specifications 
of Louthan insulations in mechanical, elec- 
trical, thermal and electronic fields. (173) 
Industrial Porcelains. McDaniel Refractory 
Porcelain Co., 24 pp, ill. Descriptions, out- 
standing features and specifications of vari- 
ous types of industrial porcelain parts. 
(174) 
Glass Products. McKee Glass Co., 16 pp, ill, 
No. 12-68. Describes types of glasses man- 
ufactured, their applications and facilities 
for large-scale production. Illustrates numer- 
ous products for home and industry, includ- 
ing electrical, laboratory, television and 
marine equipment. (175) 
Hardboards. Masonite Corp., 24 pp, ill, No. 
1d/2. Properties and advantages of Pres- 
wood and other Masonite hardboards, and 
their relation to product design. (176) 
Self Lubricating Bearings. Metallized Carbon 
Corp., 4 pp, ill. Includes typical mechanical 
and electrical applications of self-lubricating 
bearings made of metallized carbon-graphite. 
(177) 
Electrical Insulating Material. Mica Insulator 
Co., 4 pp, ill. Complete data on Isomica, 
a mew and improved electrical insulation 
with higher dielectric strength, greater uni- 
formity and better physical characteristics. 
(178) 
Corrosion Proof Tubing. Samuel Moore & 
Co., 4 pp, ill, No. L-6506. Shows ways to 
overcome corrosion and high tubing instal- 
lation through the use of Dekoron instru- 
ment tubing. (179) 
Nonmetallic Pipe. National Carbon Div., 
16 pp, ill, No. CP-2212. Chemical resis- 
tance, properties and specifications of pipe 
and fittings of Karbate, phenolic impregnated 
carbon and graphite. (180) 
Refractories. Norton Co., 24 pp, ill. Uses 
and characteristics of four major refractories 
supplied in grain shapes and cements. (181) 
Rubber. Ohio Rubber Co., 4 pp, ill, No. 
F-426. Detailed tabulation of the properties 
of natural rubber and rubberlike material. 
(182) 
Plastic Glass Laminate. Plastilight Inc., 1 p, 
ill. Technical.data on Epoglass (epoxy resin 
laminate) for use in electrical and electronic 
systems such as printed circuits. (183) 
Nylon. Polymer Corp., 2 pp, ill, No. 13. 
Technical data on the use of Polypenco 
nylon in various applications. (184) 
Plastic Parts. The Richardson Co., 4 pp, ill. 
Laminated and molded Insurok for fabri- 
cated parts, gear stock, etc. Uses of molded 
Insurok in many other applications. (185) 
Molded Plastics. Shaw Insulator Co., 6 pp, 
ill. Facilities for engineering and produc- 
tion of plastic moldings. (186) 
Rubber Parts. Stalwart Rubber Co., 16 pp, 
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ill, No. 51SR-1. Describes applications and 
fabrication of rubber compounds designed to 
resist temperature, abrasion, chemicals and 
weathering. (187) 
Carbon Brushes, Etc. Superior Carbon Prod- 
ucts Inc., 24 pp, ill, No. 6-D. Specifications 
and applications of a complete line of Su 
carbon brushes, carbon and metal 
graphite plates, silver graphite and silver 
alloy contacts and brushes, and carbon spe- 
cialties. (188) 
Plywood. Technical Plywoods. Brief partic- 
ulars on Plytech, Fybrtech and Carstenite 
plywoods. ( 189 ) 
Molded Thermoplastics. Tri-State Plastic 
Molding Co., Inc. Folder describes this 
company’s facilities for producing to order 
thermoplastics parts by injection molding. 

(190) 
Plastics Parts. U. S. Gasket Co., 48 pp, ill. 
Catalog describes properties and uses of 
Teflon, this company’s various Teflon prod- 
ucts and also gaskets of various materials. 

(191) 
Carbon and Graphite Power. U. S. Graphite 
Co., 66 pp, ill. Attractively presents detailed 
information on Graphitar, a carbon and 
graphite material for seals, bearings and 
plates, valves, piston liners, etc. (192) 
Molded and Extruded Rubber Parts. Tyer 
Rubber Co., 8 pp, ill, No. 1P52. Detailed 
information on various types of molded and 
extruded parts of natural and synthetic rub- 
ber. (193) 


perio! 


Finishes * Cleaning and 
Finishing 
Cleaning and Finishing Media. Almco Div., 
Queen Stove Works, Inc., 10 pp, ill. Fea- 
tures and applications of Supersheen Abra- 


sive Chips and Compounds for barrel fin- 
ishing and cleaning. Also data on finishing 


machines. (196) 
Pickling Acid Inhibitor. American Chemical 
Paint Co., 2 pp, No. 13-1-1-4.° Selection 


chart lists the principal types of Rodine 
and describes their most important charac- 
teristics. (197) 
Aluminum Coating. Anodic Inc., 4 pp, with 
sample. Hard coating for aluminum—its 
properties and uses. (198) 
Metal Cleaners. Apothecaries Hall Co., 4 pp, 
No. B-8. Complete data on a variety of 
Ahcoloid Metal Cleaners for soak tanks, 
electrolytic cleaning, power washers and 
tumbling barrels. (199) 
Finishing Systems. Cincinnati Cleaning & 
Finishing Machinery Co., Sharonville, Ohio. 
16 pp, ill, No. 200-QC. Discusses wide 
variety of complete finishing systems and 
equipment offered by this company. Write 
direct to Cincinnati on company letterhead. 
Buffs and Polishing Wheels. F. L. & J. C. 
Codman Co., 24 pp, ill, No. 52. Presents 
a complete line of conventional and nonfray 
ventilated buffs and polishing wheels. In- 
cludes specifications. (200) 
Degreasers, Washers, Processing Equipment. 
Detrex Corp., 4 pp, ill. Describes a variety 
of standard and custom-built degreasers, 
washers and processing equipment. (201) 
Black Oxide Finish. Du-Lite Chemical Corp. 
Information on Du-Lite finishes for any 
steel blackening problem. Also gives infor- 
mation on Du-Lite cleaner, strippers, burn- 
ishing compounds, etc. (202) 
Industrial Porcelain Enamels. Erie Enameling 
Co., 15 pp, ill. Lists advantages of porcelain 
enamels as an industrial finish and shows 
typical applications where they have been 
successfully used. (203) 











Disk-Type Buffs. Hanson-Van Winkle-Munn- 
ing Co., 12 pp, ill, No. B-100. Complete 
data on Acme Ventilated Ruff-L-Buff pieced 
and full-disk buffs for cutting and coloring. 
(204) 

Protective Coatings. Industrial Metal Protec- 
tives, Inc. Illustrated brochure describing 
Zincilate, which can be applied by spray, 
brush dip or flow coat methods to new 
products or existing structures. (205) 
Phosphatizing. Kelite Products Inc., 2 pp, 
ill, No. 104. Lists advantages of using the 
Keykote process of phosphate coating iron 
and steel. (206) 
Burring Metals. The Lea Mfg. Co., 6 pp. 
Standard practice for ferrous and nonferrous 
metals, also instructions as to which wheel 
and compound to use in burring. (207) 
Silicone-Base Finish. Midland Industrial Fin- 
ishes Co. Brochure describes silicone-base 
finish, said to resist heat of 500 F without 
discoloration. (208) 
Barrel Finishing Equipment. Minnesota Min- 
ing & Mfg. Co., 12 pp, ill, No. A-1B. De- 
scribes barrel finishing, its uses and advan- 
tages, and suggests new applications for this 
company’s abrasive chips. (209) 
Belt Grinding. Minnesota Mining & Mfg. 
Co., 12 pp, ill. Describes the 3M method 
of belt grinding and finishing using coated 
abrasive belts as a means of high-speed 
grinding and finishing of flat or contoured 
surfaces. (210) 
Aluminum-Chromium Paint. Monroe Co., Inc., 
4 pp, ill, No. C-54-8. Includes detailed ap- 
plication data on Monco-Alochrom, an 
aluminum-chromium paint for exterior and 
interior surfaces of all kinds. (211) 
Cleaning Metal Surfaces. Neilson Chemical 
Co. Data sheet describes this firm’s prod- 
ucts meeting government specifications for 
cleaning, rust removing, etching and protec- 
tion of metals. (212) 
Metal Cleaner. Niagara Alkali Co. Pamphlet 
gives properties of Nialk Trichlorethylene, 
high quality: -metaf-cleaning and degreasing 
agent. (213) 
Industrial Brushes. Pittsburgh Plate Glass 
Co., Brush Div., Dept. W-4, 3221 Frederick 
Ave., Baltimore, Md. Case histories indicate 
economies available to users of Pittsburgh 
brushes. Request on company letterhead 
direct from this company. 

Plating Baths. Promat Div., Poor & Co., 4 
pp, ill. Condensed information on a variety 
of zinc, cadmium, copper and white alloy 
plating baths that meet today’s metal finish- 
ing requirements. (214) 
Electrostatic Spray-Painting. Ransburg Elec- 
tro-Coating Corp., 11 pp, ill. Describes 
new Ransburg No. 2 Electro-spray process, 
its uses and advantages. (215) 
Surface Treatment. N. Ransohoff, Inc., 4 pp, 
ill. Equipment for washing, pickling, neu- 
tralizing metal parts prior to plating. (216) 
Protective Coating. Ric-Wil Plastic Coating 
& Mfg. Corp., 4 pp, ill, No. S-5251. In- 
cludes physical properties and chemical re- 
sistance of Ricwilite 7100, a corrosion resis- 
tant, cold-set, phenolic resin coating. (217) 
Mechanical Finishing. Roto-Finish Co. Folder 
describes uses and economies of Roto-Finish 
tumbling-type equipment for precision 
grinding, deburring and coloring a 
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Electroplated Rhodium. Technic Inc., 1 p. 
Technical data sheet on electroplated rho- 
dium also announces the availability of 
heavy rhodium plated deposits. (220) 


Wet and Dry Tumbling. Tumb-L-Matic, Inc., 
No. PC-52. Describes five processes for fin- 
ishing metal and plastic parts by tumbling 
parts with abrasive materials in rotating 
barrels. 


(221) 


322 


MANUFACTURERS’ LITERATURE 


Protective Coating. United Chromium Inc., 
2 pp, ill, No. RC-2. Properties and uses of 
Unichrome Coating 218X, a vinyl plastisol 
material for coating, plating and conveyor 
racks, plating barrels, agitators, etc. (222) 
Hard Chromium Plating Unit. Ward Leonard 
Electric Co., 4 pp, ill. Features of Model 
A-20, Chromaster industrial hard chromium 
plating unit, description of process and 
Chromasol Solution. 223) 


Heat Treating © Heating 


Induction Furnaces. Ajax Electrothermic 
Corp., 8 pp, ill, No. 27A. Advantages and 
applications of, and equipment for induc- 
tion heating and melting. Includes selector 
chart for induction heating and melting. 
(226) 
Dissociated Ammonia. Armour & Co., 4 pp, 
ill. Reprint describes the economic advan- 
tages, uses and dissociating equipment used 
in the employment of dissociated ammonia. 
(227) 
Radiant Glass Panels. Corning Glass Works, 
8 pp, ill, No. B-86. Uses and features of 
Pyrex glass panels coated with electrically 
conducting coating for radiant heating and 
drying. (228) 
Pressed Steel Pots. Eclipse Fuel Engineering 
Co., 6 pp, ill, No. N-1. Features specifica- 
tions on a complete line of pressed steel pots 
for lead, salt cyanide, oil tempering and 
metal melting. (229) 
Combustion Equipment. C. M. Kemp Mfg. 
Co., 27 pp, ill, No. B-11. Tells how com- 
bustion equipment offers fuel savings, is 
easier to install and to maintain, cheaper to 
operate. (230) 
Steel Treating. Lakeside Steel Improvement 
Co., 12 pp, ill. Steel treating services de- 
scribed, including flame hardening, heat 
treating, nitriding, chapmanizing, etc. (231) 
Surface Hardening Stainless Steels. Lindberg 
Steel Treating Co., 24 pp, ill. Complete 
data on the Malcomizing process for sur- 
face hardening stainless steels. Seven case 
histories are included. (232) 
Tubular Furnaces. Marshall Products Co., 4 
pp, ill. Discusses both the creep test and 
tensile test models of Marshall tubular fur- 
naces, as well as control panels and radial 
brackets. Includes specifications. (224) 
Salt Bath. Park Chemical Co., No. H-1. 
Specific applications, recommendations on 
the Neutra-Gas Process, an efficient and 
economical method of maintaining absolute 
neutrality in chloride-base salt baths. (233) 
Annealing and Cleaning Brass Strip. W. S. 
Rockwell Co., 4 pp, ill. Describes continu- 
ous strip annealing process, an operation 
involving the preparation of brass strip for 
the annealing furnace. (225) 
Conveyor Furnace. Sargeant & Wilbur, Inc. 
il]. Features specifications and advantages of 
this firm’s conveyor furnace for bright braz- 
ing, hardening and annealing of stainless 
steel. (234) 
Heat Treating. Stewart Industrial Furnace 
Div., Sunbeam Corp., 4 pp, ill. Monthly 
publication entitled Metal Minutes devoted 
to methods of heat treating and featuring 
a different installation each month. (235) 





To obtain literature appearing on these 
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Liquid Carburizing Salts. Swift 1: dust:;, 
Chemical Co., 4 pp, ill. Complete data ;, 
Swift polytherm blended liquid car}y,j,;,,, 
salts for imparting a hard, wear ‘sista, 
surface to steel. (93, 
Temperature-Sensitive Liquid. Tempi! Co,, 
1 p. A supplementary sheet of instruct;, 
for using Tempilaq, a temperature sensi; 
liquid for accurately determining attajne 
temperatures. : ( 93) 
Low Temperature Equipment. Webber App); 


ance Co., 8 pp, ill. Description of |o, 
temperature industrial freezers and complet 
temperature range testing units. (238) 
High Temperature Metal Conveyor Bel; 


Wickwire Spencer Steel Div., 24 pp, jj 
Construction features and applicati 
various types of metal and wire conyeyo, 
belts for high temperature use. (239) 


2 


Welding ® Joining 


Welded Parts. Acme Tank & Welding Dj 

4 pp, ill. Shows this plant's facilities fo, 
welding complex shapes and discusses ad 

vantages of using welded construction } 
competent welders. (24?) 
Joining and Sealing Aluminum. All-Star: 
Welding Alloys Co., Inc., 6 pp, ill. Give 
information on how to use and apply Al! 
State alloys and fluxes for soldering, braz 
ing and welding aluminum and aluminun 
alloys. (243) 
Low Hydrogen Electrodes. Arcos Corp., § 
pp. Question and answer description of 
low-hydrogen electrodes for welding hig 

tensile steels. Lists electrodes, coating type: 
and uses. (244) 
Bonding Resins. Ciba Co., 4 pp, ill. Prop. 
erties of new group of resins, their appli- 
cations as adhesives for metals and non- 
metallics, moldings and coatings. (245) 
Electric Ovens and Furnaces. Cooley Electr: 
Mfg. Corp., ill. Describes a complete linc 
of electric ovens and furnaces produced }; 
this company. Includes specifications. (246) 
Welding Positioners. Cullen-Friestadt Co., il! 
Catalog shows line of hand- or power-oper 
ated welding positioners with capacities up 
to 30,000 Ib. (247) 
Gas Heating Units. Gas Appliance Service 
Inc., 4 pp, ill, No. 511. Shows various 
types of conveyor and turntable-type heating 
units for volume brazing, soldering, anneal 
ing and hardening. (248) 
Steel Fabrication. Gussett Boiler & Welding 
Inc., 8 pp, ill. Describes facilities for stee! 
and alloy plate fabrication of vessels, tanks, 
hoppers, stacks, machine bases and_ other 


weldments. (249) 
High Temperature Fastenings. Acro Div. 
H. M. Harper Co., 16 pp, ill. Complete 


list of screws, bolts. nuts and washers of 
high temperature cofrosion resistant alloy: 
and titanium. Includes tables of chemical 
and mechanical properties. (250) 
Welding Speed Steels. W. J. Holliday & 
Co., 4 pp, ill, No. 907. Detailed informs- 
tion on welding Speed Case (X1515), Spee? 
Treat (X1545) and Speed Alloy : 
251) 
Fastener. Huck Mfg. Co., 5 pp, ill. Descrip 
tion and specifications of Huck Lockbolts, 
new high shear strength fasteners incorpo 
rating principles of rivets and bolts. (252) 
Effective Use of Locknuts. Industrial Faste® 
ers Institute, 23 pp, ill. Descriptions 4n¢ 
principles of operation of representative 
types of locknuts. (253) 
Aluminum Fasteners. The Jacques Co., 8 PP. 
ill, No. 50A. Price list and specifications 
of this company’s line of aluminum faste® 
ers. ( 254) 
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silver Brazing Preforms. Lucas-Milhaupt En- 
ng Co., 10 pp, ill. Features an inter- 
irticle on the advantages of using 

lloy preforms. Includes detailed spe- 

ns (255) 

: odes. McKay Co., 4 pp, No. 8. Tech 
Bulletin No. 8 describes operation 

bility of Frogalloy M and C elec 
contains chart detailing 


hard 
impact Ol these electrodes. (256) 
Electrodes and Holders. P. R. Mallory & 
( Inc., Welding Div., 2 pp, ill, No. 8-11. 
\dvantages, design and application of 8-deg 
(4 deg per side) 5/8-dia spot welding elec- 
les and holders. (257) 
Precious Metal Solders. The J. M. Ney Co., 
Melting ranges, colors and identifica- 

tion numbers of this company’s gold and 
platinum solders for electronic tubes. (259) 
induction Brazing. The Ohio Crankshaft Co. 
[ypical Results of Tocco Inductton Braz- 
ing and Soldering’”’ shows by case histories 
the advantages of these fastening methods. 
(260) 

Self-Clinching Fasteners. Penn Engineering 
and Mfg. Corp., 16 pp, ill. Gives dimen- 
sional data on this firm’s self-clinching and 
self-locating fasteners. (261) 
Steel Bolts. Pittsburgh Screw and Bolt Corp., 
12 pp, ill, No. 101. Complete data on high 
tensile steel bolts for structural points, in- 
cluding a research report and case histories. 
(262) 

Set Screw & Mfg. 


Fastener Demonstrator. 


Co. Cardboard demonstrator shows the way 
Zip-Grip set screws lock themselves into 
place. (263) 


Self-Locking Nuts. Shakeproof Inc., 6 pp, ill, 
No. 1. Illustrates seven applications of Keps 
pre-assembled nuts and lockwashers to oth- 
erwise difficult bolted assemblies. (264) 
Special Fasteners. The Townsend Co., 4 pp, 
ill, No. TL-63. Descriptions and advantages 
of Nylok Locknuts and Tufflock Nuts, in- 
cluding specifications and available finishes. 
(265) 

Welding Positioners. Worthington Corp., In- 
lustrial Div., 36 pp, ill, No. 210C. De- 
scription, features and applications of 100 
10,000-lb capacity welding positioners. 
(266) 


Forming * Casting ® Molding °¢ 
Machining 


Die Casting Machine. A. B. C. Die Casting 
Machine Co., 4 pp, ill. Complete details 
and specifications ot the 1-lb zinc ABC die 
casting machine. (267) 
Coated Abrasives. Armour Sandpaper 
Works, 124 pp, ill. Catalog of complete 
line of coated abrasives. Includes tables. 
(268) 
Wet-Abrasive Cut-Off Machine. The Cincin- 
nati Electrical Tool Co., 2 pp. Description, 
features, alternating and direct current spe- 
cifications of this wet-abrasive cut-off ma- 
chine, (269) 
Moly-Sulfide Lubricant. Climax Molybdenum 
Co., 40 pp. Detailed tables of applications 
of moly-sulade lubricant in the manufactur- 
ing plant, the job shop and in the field, 
indicating form used, and results of appli- 
cation, (270) 
Presses. Denison Engineering Co., 16 pp, 
ll. Features the installation and uses of 
the Denison hydraulic Multipress. (271) 
Die Casting Machines. Lester-Phoenix, Inc. 
Colder gives description, features and speci- 
cations of this company’s die casting ma- 
unes and injection molding machines. 
| (272) 
asting Riser Compound. Metal & Thermit 
rp., 10 pp, ill. Catalog describes Thermit 
ser Compound, designed to assure sound 
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castings, and gives instructions on its use. 

(273) 
D. C. Welder. Miller Electrical Mfg. Co., 8 
pp, ill. Specifications and accessories for 
d.c. arc welding units. (274) 
Machine Tool. Newage International Inc., 
7 pp, ill. Description of the Rinds machine 
tool for a variety of work in experimental 
fabrication and design (27: 
Contour Shear. Wales-Strippit Corp., 4 pp, 
ill, No. TS. Discusses the Wales True-Edge 
contour shear for circle and shape cutting, 
heading and forming. Includes specifica- 
tions. (276) 
Adjustable Perforating Dies. S. B. Whistler 
& Sons Inc. Catalog describes this com- 
pany’s line of adjustable perforating dies 
for punching holes in sheet metals. Includes 
prices and applications. (277) 


Inspection © Testing ® Control 


Industrial Radiography. Atomic Energy of 
Canada Ltd., Commercial Products Div. Up- 
to-date information on nondestructive test- 
ing of metals by gamma radiography. (278) 
Thickness Tester. Branson Instruments, Inc., 
4 pp. Uses and specifications of the Audi- 
gage, a portable, self-contained instrument 
designed to measure the thickness of a wide 
variety of material from one side only. 
(279) 
Electropolisher. Buehler Ltd., 4 pp, ill. The- 
ory and practice of electrolytic polishing of 
metallurgical samples, plus description of 
the Buehler Electric Polisher. (280) 
Testing Machine. W. C. Dillon & Co., Inc., 
4 pp, ill, No. 2. Complete data on the Model 
L Dillon Universal Tester that tests mate- 
rials with tensile strength from a few pounds 
up to 160,000 psi. (281) 
Temperature Controls. Claude S. Gordon 
Co., 4 pp, ill. Brief description and advan- 
tages of straight line, fully automatic tem- 
perature control. (282) 
Dew Point Controller. Ipsen Industries Inc., 
2 pp, ill, No. C-21. Specification dimen- 
sions and applications of dew point con- 
trollers of furnace atmospheres. (283) 
Thermocouples. Leeds & Northrup Co., 46 
pp, ill, No. EN-S2. Specifications and ap- 
plications of a complete line of thermo- 
couples, assemblies, parts and accessories. 
(284) 
Spectrographs. National Spectrographic Lab- 
oratories, Inc., 4 pp, ill, No. 300. Descrip- 
tion, operating principle and control features 
of spectrograph units for both quantitative 
and qualitative analysis. (285) 
Radiography. The Radium Chemical Co., 
Inc., 48 pp, ill. Details of radium radiog- 
raphy, explaining the nature of the equip- 
ment and method, recommended techniques 
and aids to interpreting results. (286) 
Tensile Testing Machines. Scott Testers Inc., 
6 pp, ill, No. 50. Shows wide assortment 
of testing machines for testing tensile 
strength of materials such as rubber, paper, 
wire and thread. (287) 
Hardness Testers. Steel City Testing Ma- 
chines, Inc., 8 pp, ill, No. P-953. Catalog 
of Brinell hardness testing machines, in- 
cluding illustrations and complete specifica- 
tions on more than 1/2 dozen types, plus 
miscellaneous accessories. (288) 


General 


Vacuum Pumps. Kinney Mfg. Co., Vol. V- 
51B. Complete details on Kinney vacuum 
pumps for every vacuum requirement. (289) 


Chain and Belt Conveyors. Michigan Steel 
Casting Co., 8 pp, ill, No. 1-B. Shows 
Misco rivetless chain conveyors and Wood- 
man belt conveyors for high temperatures. 

(290) 








Trap Dust 
at Source 


e reclaim material 
e eliminate nuisances 

) 
e guard employees’ health 
® minimize machine wear 
e cut housekeeping costs 


—all by controlling 
dust at its source! The answer — 


PANGBORN DUST 
COLLECTORS, 


shipped assembled. . . $286 and up. 


For details, write: PANGBORN CORP. 
1700 Pangborn Boulevard 
Hagerstown, Maryland 


























DUST CONTROL 


Stops the Dust Hog From Eating Profits 





Pangborn’s 50th Anniversary 
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For more information, Circle No. 440 
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For more information, turn to Reader Service Card, Circle No. 358 


For Metal Spinning 44t 10s Gest 
te Wd 2°‘ PHOENIXSPUN’”’ 


Y OUR part may be as small as a thimble—or require a blank 


up to 180 inches in diameter. Whatever the requirement, 


PHOENIXSPUN craftsmen can produce close-tolerance spin- 


nings from steel, stainless steel, aluminum, monel, copper, an’ 


other metals. More than twelve years of dependable service to 


leading industries in widely diver- A!vminum Container Components 
for Ordnance (61-S-T6) 


sified fields. 


@ METAL SPINNING 
@® DEEP DRAWING 


® WELDING (Including 
Inert Gas Process) 


® FABRICATING 
® ASSEMBLING 


Your Drawings & Specifications 


will bring prompt quotations. 


GRC 


TINY MOLDED 


ARTS 


may be the 
difference 
between 
“problems” 
and profits! 


Gries’ unique single cavity mo‘d- GRC MOLDS ALL 
ing facilities are flexible—pro- wT HERMOPLASTICS 
vide the practical answer to count- SWIFTLY, 
less problems of product design and DEPENDABLY, 
improvement. No matter how tiny, ECONOMICALLY! 
or how intricate, GRC molds nylon Automatic 
parts to meet your exact specifica- Continuous and 
tions, with precise tolerances and Individual Inserts! 
uniform quality. And, because GRC Single Parts! 
methods are completely automatic, Quick deliveries on 
costs are surprisingly low—GRC quantities of 
tiny nylon parts are produc.d, com- 25,000 to millions. 
pletely trimmed and ready for use, NO SIZE TOO SMALL! 
in one high-speed, money-saving : MAXIMUM SIZE 
operation! Ne .025 0z—1” long 
Send prints for quotation; write NO MINIMUM SIZE! 
today for Bulletin and Samples. . LOW MOLD COSTS! 


new designs on the board? 





ed 


GRIES REPRODUCER CORP. 


World's Foremost Producer of Small Die Castings 
153 Beechwood Ave., New Rochelle, N. Y. Phone: NEw Rochelle 3-8600 





For more information, turn to Reader Service Card, Circle No. 525 
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Aluminum Fairing 
— 32” Dia. x 53” High 


PHOENIX PRODUCTS CO. Metal Spinning Div. 


4723 N. 27th St. 


Milwaukee 16, Wis. 








There is 


WO ODEN 


about your metal 
cleaning and 
conditioning results 





when you use the 


PREP PRODUCT 


before painting that is suited to your individual 
requirements ... We have the products and the 
technical knowledge to solve any specific pre-paint- 
ing problem, assuring you higher quality at present 
cost or equal quality at lower cost. 


Send for Bulletin on product 
in which you are interested. 





@ We have available the materials and processes for 
any Government Specification relating to metal treatment. 


Taleo) a 1d, lla Vamaee 


2682 Tecumseh Rood 
Windsor, Ontario 


6559 Benson St., Detroit 7, Mich. 


3411 Union Pacific Av: 
Les Angeles 23, Colif 





For more information, turn to Reader Service Card, Circle No. 378 
MATERIALS & METHODS 





